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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer electrolyte material with excellent proton 
conductivity as well as a fuel shut-off property, and further, to provide a polymer electrolyte fuel 
cell of high efficiency. 

SOLUTION: For the polymer electrolyte material, a percentage Rw1 of antifreeze water expressed 
in the formula: Rw1=[Wnf/(Wfc+Wnf)]x100 is 20 to 100 wt.%. In the formula, Wnf denotes an 
antifreeze water volume per 1g dry weight of the polymer electrolyte material, and Wfc, low-melting 
point water volume per 1g dry weight of the polymer electrolyte material. 
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tf . ±!B [ 2 9 ] iEa<0i5#**»K*m. 

[31] MfB-fl££ ( IV- 3 ) # tfc WC, R 5 -R 8 ^3 *>4»5r< fc 2oiJW;l' 

±u [ 3 o ] laaoftiBwrosm. 

[0037] 

[32] TfB-« ( V ) xmtlt sKU V-&-irtf±fE [ 2 2 ] ~ [ 3 1 ] Wfil 



-j — Y — E — Y — Ar 5 — W — Ar 6 — j- 
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Em%mmm-ti2mmx\ #ee-**(ii) . (no . (iv) . (iv 

-2) ifctt (IV-3) fcJOaSft*. Ar B tJj:lfAr 6 »4aBI3ilTV^fcJ:V^2tt 

[0038] : 

[3 3] ffllEHR5$ (V) #fci5WC s W#, -CO-. -SO,-, -P (Ri) O- 

( R! mm^wm ) <thi mx% h . m [ 3 2 ] lag^s^ 

[34] ffi£-*5$ ( V ) tf tfc Wt . W#- C O ~X% 9. Y^K*?* S . 

m [32] mmm^mmmm^ 

[0039] 

[3 5] MIS-^ (V) Wz&^X. -Ar 5 -W-Ar r ^ HEHR* (VI) T" 

n§tii> ^&-§rt* . ±is [ 3 2 ] m^wsfrFWitmm. 

(R 9 )h (Wi 




(^. m±m-m\m2m<nm. r 9 (±x/u*>«. x^y^«, Kits. 

ht>J:tfn±l~4«)^K£*r. ) 
[0040] 

[36] «riEHR5$ (VI ) , Wtf-CO-Tfe* , _hlH [ 3 5 ] S3fc<Oft# 

[37] frlB-^ ( V ) (ffctSV vt , E LTfflEH&ft ( IV- 3 ) T"ft2ftl>* £ 

#tf. ±15 [ 3 5 ] ifcia [36] iE»ws^s*fi*m. 

[38] ±E [ 1 ] - C 3 7 ] cov^^*«cos^«««^2:fflV^=5rl>S^ 
[39] ±IE [ 1 ] ~ [ 3 7 ] ^V^#l*«^s^«M«ffi$-fflV^T=5:l>M€ffi 

[40] ±E [ i ] ~ [ 3 7 ] o\Yf tifrMmm$?nmwAm^x% 

[0041] 

[41] mm. i^6mmt£m&£vziii*tcDW^m^mi£Ktz'j?%< 1 1, 

l8^»4fcfflv^B^^«ffit-$>§±IB [4 0] EawS^WBHSaSPUKfi. 
[4 2] IlSl^ft(:«l&§ii51fit^tl-6«f^t^Mi* 5 2 0 

^7 ona%x%h±M i a o ] ief^a^ii»«3M«?ffi. 

[4 3] 0%. ^HWffL&W&PS 0 nm*grcfe&£H!£WU *» 

[44] ±12 [ 4 3 ] IEa^a^«ft?«»M^fflV^-C^I>ft^«jl?«i5« a Po 
[45] ±£[43] ^^«««JffiHtm*fflV^*4iW«l^*. 

[46] ±ia [ 4 3 ] imm^%mmmm^x%hm^w%mmmm&« 

[4 7] |»^l~6W^b^feJ:^<ifc*fc«S^«*»^>38tf^^ ! fl:< k «> 

lm^m^m^mimmmm&x-hhMz VA^m<m%i-mM9.mmnm. 

[48] RWia^*fc:tt»Sii4«fi+wfla9ft l ~6 w#Wfc£»«)**M#2 o 
-7 0*M%TJ>I»±IB [4 6] IB»<9i5fl^WWH2Jra«». 
[0042] 

[49] _>f ^ym^mxnm^m^tmmit ^ts^mmsm^^m^com^ 
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mitzm. 'mfrt>mm&®£*zxut. m&mzj*>&mmK?$>Tmzists 
[50] mfr^miimomzk , m-stk'wj xyn&m&k m-<vxm.z*ft 

[51] lFl?LM^I^*^^Mt;^ *>19^A#J£»LT&S^*fciR£aiS 

[50] IBtg^)E^*flfffli^»jt*^o 

[0043] 

[0044] 

ffiStjS*: 0°C**1, -3 0°Cm:T-ft^W§il4*. *5«ttX 
[0045] 

iCOaj^tCOV^Tti. r Journal of Colloid and Interface Science, Vol.171, 92- 
102 (1995) j Vf$M<zmiffh&. 

mfccrtf&Rvrl &2 0-1 0 Ofi*%*C*S.I fcj&WC**. 
Rwl= [Wnf/(Wf c+Wnf ) ] X100 (SI) 

wnf: m=FV»mmmmM. 1 § o w«i 

W f c : «^«»?««f[^^IS* 1 S 3fc 0 <0ffiUuS7j<4 
[0046] 

[0047] 

Rw l (4T-# SKS 0 1 0 OS*%fci£vvfr##£ U^>\ ^ii&v^r 
. TnbyfE^E^fiT?!)«StlSOt-RwlW±llfctT{i9 9. 9SS%mK#*r 

[0048] 

ifcJJERwl fcLTtt. 4 0-9 9. 9UXW9ffiL<. 6 0-9 9. 9M 
L<. 8 0-9 9. 9fi*%3&*SfeteKF4L<. 9 0-9 9. 9MM%tf 

[0049] 
[0050] 
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*wn<vm?w%m®tfmmm^-tmi*te. rw i «2 o- 1 o om&%x 

foh^ttf'SmX'fo*). 4 0-9 9. 9mM%t^mtL<. 6 0-9 9. 9S*%# 

jiifciPiuv *f^w«^«B«tm^Kaswi& : frr*«^tt. Rwit±6o 

-1 0 0fiS%#ff£L<. 8 0-9 9. 91i%*UDff4L<, 9 0-9 9. 9fii 
[0051] 

^x\ mffstfc«, ^^Lr^)»S®)tt*^W^V^«J*\ M:*fLT^Jf 
[0052] 

i^fc£SiS^tt!?Ktm(»o. lg) m^x-muzm. 4o°c-e2 4n#p B m 

J»¥L&^7 0°C. 4 0l§ISHnfift't4. 3Cfc. T^S'yf^tttiPl (No. 2 

v\ ^xmmxmwmz^mt-mztLm^z. ^m^mmwmmmmmmx- 

[0053] 

s&ts a^^ifi^F«HBmii» *7k«iifctJv^"nES (S2) -en$*i&?F 

8#<9#JfSRw2#5 0-1 0 Oll%tftS:i!Wf*lK 

R W 2= [Wnf/ (Wnf +Wf c+Wf ) ] X 100 (S2) 

w f : m^Tmnmummmmm 1 g sfc 9 ^a^^** 

[0054] 

A-WW^eftSJI^-C**. ^SS^T1iRw2(±-C#l»ll0 1 0 0S*%fci£v^ 
j&*ffiU^ 'W7*fcJ:tflm^:^<£**i*Vi*&, fS«JSOfiT*«§fL 
*O-CRw2<0±RRi: LTf29 9 . 9Si%g£#ff* U\ 
[0055] 

Rw2t LT{i. 6 0-9 9. 9fifi%#\fc Off* L< . 7 0-9 9. 9SS%#SS> 

tlfiU*. 

*fMB^lS^«J»«H^Hi. #7j<W:*3V^TWnf^O. 0 5~2T&!>£ 

[0056] 

wnf^o. o SJaLh-Cfciik-C. Tn b yfg#^* w^-r -S. £ t ifX % . 2mt 

-ttzt x\ m\?vz%--rt-<?)m\cDmtoZMftx*z s . w n f £ i/t & o . 065 

~lj5U0ff*L<, O. 0 8-0. 8#§£>fcffiU\ 
[0057] 

•rsrfc^s ft^«ft?«tfs*2o o co7jcti2B#r H wL^ 9 a* u 

(Gp ) MI€tT^-l)T^5^3-b$ix/ir;kS-^ASm«^W^AnT^ 

yyrusfiL T-^i.^t*¥<MSfc^«isr4^^fta* <gw> »tu a 
jaatowMtfca, 0. 3-c/^coai«x'5°c*T-#^-r-&i)0-c*D. £o^&5igco 
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d scmmfrt>TBcom% (m) zm^x^fKR (wf ) £j#>, Tte<oifc£ ( n 

2 ) Z&^Xi&mj&kMi (Wf c ) (Wt ) lpt>*tLt><7M££. 

L3\<ZtX\ ^m?m (Wnf ) CTIE^Ol^ (n3) ) . 

[0058] 

[81] 




(nl) 

mAHo 



dq 

W f c= f° — dt (n2) 



Wnf=Wt-Wf-WjC (n3) 

[0059] 

A/i^KS (Wf ) , (Wfc), ^«tKM (Wnf), &J:t/£ 

7 j<^$ (wt) ji. ^^^ssa&^owaiT-n^^^fflt-fes. mte§aitsm 

SM. dq/dt&DSC^^v^k TO W.W *.<7M&. AH0(iA/k?7j( 
«0Bfc£ (TO) X'crmM^yffrV-T&Z. 
[0060] 

[0061] 

mi n-» ■ cm-i&TT'hZZkbWtLW 1ift=FmKRtm<n&iR^tMWkl£ 
[0062] 

J&*J&»4il£A»6tt, Ojumo 1 ■ mi ir 1 ■ cm- ! i%tKLl* 7°nbyfi^ 
£«(M-S«j&&»S>tiO. O ljumo 1 • mi n- 1 ■ cm.-*W±iffitLW 
[0063] 
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*ts**6. xmnmrw&mffiit. mmmm^th^za^x. mm 

m^tz 9 «7n b VimmfA S ■ cm-*J2Ltt*4::i:##iU*. 7°nbyfS>»)gJ2 
. 2 5°C^)M*tM«cO^^ 2 4 BSSiaStLfcSL 2 5°C. ffiitfiS5 0-8 0%com 

[0064] 

%z.b &x°% z.tuv ymmmm^u&m i^t>\ srn h yimmma* ? / 

SOT. JggSW£-tKB»i5 0 S • cm-»tl)4. 
[0065] 

/WtjIMtel 0 0 0 nmo 1 ■ m i n" 1 ■ c rrr i JJJIT?* ZLbtiWtK . £■ VMt I 
<i±500nnmo 1 ■ mi n" 1 ■ cm''HT> $ Mzjftt L<f22 5 0 nmo 1 ■ mi 
n-i • cm-'TOS. 1 OOOnmo 1 ■ m i n"i ■ c m- ^Jf bt t ^ bX\ DF 

mk$hWLtifrh\±lnmo 1 -min-» ■ c nrHJLbWff* U>. 
[0066] 

OmS • cm-»£Lh3Wff4L<, i L<i24 OmS • c m-iJSLh, Sfet*F4t< 
(460mS - cm-iJ2Lh-C*4. 10mS- c nr 1 VX±.b~th ZLbizX^. WMblXm 

uttifiMtLi. mrvvy{mmnmtx?s-)W%bnmMzxmM*m 

*l/M-<&9, ttMM®ih±Z<%t®ftm&e>'C\ ^W^±H(i5 00 0 

mS • cm-'tftfi. 
[0067] 

£|3|B*fcjfifct4 z\btf#t U\ ifi^od^-Mt&jtJ^-fSifctt^SWTtfc 
[0068] 

mmmAn ivru h yimmAb ixsmztiz . 

[0069] 

vnmv{mikbb<7)wi&pt> . ^mcvnft^w&mmAfr^mi&kit^fmmx- 

KiBSasC^taH "SM*5-3yta-^-SM-7-CH' Tfflj£LfcfiT*£. 
[0070] 

[0071] 
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[0072] 

-S0 2 (OH) K|QBI( -oso 2 (OH) ).x;p*W5KS( -s 
0,NHSO,R (RUPSW****-. ) -PO(OH) 2 ), 

ijylK -opo(oh) 2 ) . ( -co(OH) ) H teXtfiz 

tLt><Dim*mi<mmz>zttf?z&, ztLia4*y&m*msfcft=?WBffit 

§ c: t a* i 0 #i L < . BJJn*^tt<oj£fr ^3: < t i yKSSr^-f & £ t *«* 

[0073] . 

^mcom^mmmmw^^ymm^-tt^. ^x^ym^mt. ?° 

o b y fe^ttfe i t>»4? u n*- JWffltf)/^ 4 0. 1 - 5 . Ommoi/gifi 
L<. i l 9»tt<ii0. 5-3. 5mmol/g, ZMzfft Kl&l . 0-3. 5m 
mo l/gT*4. X;W^1MJK£0. lmmo 1 /gJ2lhir$-*£ fc ICJ 0 » <£S 

[0074] 
[0075] 

iEHRi* ( I ) TaSftsafc^iSHrau^affUv-frMrfcaT** (OT. IB 

«1 . 

[0076] 

um 




(i) 



[0077] 
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m&>4 *>&m^th^mmt*mm^) •?-*mzmrt-w#$ffi\t lx 
mMmmmtfx? y-)vimwftx*mffith. h^mmKmmix l& 

+mmi?v^-Ji-mmmmt>ti-f. mm^mm^mm^j-?~xn. 

[0079] 

4ifc(cj: : o, ;-)V7mm*x°<nwm*mthz}itf\bmt&>. mmvym 
m&tmi7vxt-^-mm%m±t&zttfxz. ttz. 

SOEfcjrpfMTfc 4 i fc U:. 
[0080] 

tfznmmwtmxfo o , «t o #4 1 < i± i -s^Mskss&fe i:t/^!£«Ms*-e 

/i^f;u*» T;u^-;P36, TS/r/^/wa. tFo^ym;i4, aoht/W^ 

Wfc0K^*4fc* *f-n<*. x^/wgfi, n-rntvm. -fvrntVPS, n-7'>/W3S 
, 4V7WS. n-^y^)vm. ^yf;«, ^^n^^/i^t, 

i/9w\y+)V&. Ky'Jjvm, ^nn^f/H, y^an^f;H, ro^f-zHS, 
y7ntl, 2-?ouxf;H, 1, 2-y?nnxf;H, 2-/n€Xf;H, 1 
, 2-yyntxf;H, 2, 3-y^no7ne;H, 3-7' 

n^rntVWS. 2, 3-v'7"n^rntvi^S. 2-?nn-l-^f^xf;H, 1, 
2-y7nn-l -.x^xfvVS. 2 -^nt- 1 -^fyVx-f-zl/S. l, 2-^'7'n 
t-l-^f-;Uxf-;PS, 3, 4-y7nn7'f;«, 4-7"ot 

7*^7H£. 3, 4-i>'7'n^7'^-;WS. 3-^on-l -;<f-/U7°nt7PiS. 2, 3-5/ 
?nn-l-^W°ut°;HS. 3-7'n^e- l^f-zl/rntVUS, 2, 3-^'7'n^- 
l-^nn^f-jkrntf/l/S, 1 -^no- 1 -?nn;><f-/K7 0 nt7HS 
s l-yn^e^f-^rntf^S, l -/ot - 1 - ya^f ^rnt^, 5-?no 
^.yf-;l/S, 4, 5-y^nn^yf^i, 5-7'n^yf-^a, 4, 5-^'7'n^^. 
yj-)Vm. l-tKn^x^/Wg£. 2-hHP^^xf-;« s 3 -h Hodf >-7°utVk 
31, 4-b Hn^f>-7^;l/3S. 5-t Ku^i^y^/kS. l-rs/^f-^. 2-T 
5 J^)Vm. 3-TS77°otVHfi, 4-TS77"^-;l/il. 5-75^yf/«, * 
f-flrtXt+Mk. ^f-^f-^xf-/!^. ^f-zH-^Tntvi-JS. ^^;l/f-^7'f-;HS, 
x^/kf-^^/HS. x^f-tfxf-rt^ ifmrnt^i, rne/H-^f-iU 
rnbV!/^x^-;m, 7"f-;H~:t^f-/H£. h'j7iXMX7^^yF, 4 
-?nn7i-/«, 3, 4-y7nn7xx;H, 3, 5-y7nn7xx;H N 4- 
7nt7xx;«, 3, 4-7nt7xX/H, 3, 5-7nt 7a^H, 
y7xXJ« 1 3, 4-^ h^f^7x-;H, l-^7^3Ss 2-^7f-;Hfi. 5, 
6, 7, 8-fb7tHn-2-t7f/^ 5, 6, 7, 8-f b7tKn-l-f7 
f7k3£. O-^HI. 4-7*nt7x-/Wf;H, 3, 4-y'7n ; E7xx;Mf;H 
, 3, 5-^'7'n^7x^;Mf-;l/ii. 2-7x-;Pxf*S, 2- (4-7"o^7x- 
;k)x^-;HS, 2 - (3, 4-y"7nt7xx;k) xf-;^ 2- '(3, 5-y*7nt7 
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1- ^) xf;H, 3-7i^7ne;H, 3- (4-/a ; E7x-;H Tat/H, 
3- (3, 4-y7n ; t7x-;l') 7°DhVl/S. 3- (3, 5-xVn^7xX/t/) 7°n 
hVl^S. 4-7x-/l/7"f;H> 4- (4-7'nt7x-;l/) 7'-f-;l/S. 4 - (3, 4- 
j/7nt7x-;H 7'f-;«. 4- (3, 5-y'7at7x^) 7"^;«. 2-t°y>>" 
Jim, 3-VV : J)m. 4-VV : J)im, l-t°nl)i>Vy<f-/l/a. 1-t'nU^Vxf- 
Jim, 1-fnU yVTnhVl^ l-faUiWf-^*. fn-/P- 1 t°o- 
;k-2-S. h°D-;l/-3-S. ft7xy-2-l, f^7xy-3-l, VjrTV- 

2- m, 77^-2-1, 7^y-3-s, t^sfeivru^ 

[0081] 

, ^yy'/«. 7i^i«, ^-7^*. t7x-/«, aos$7x:^X, ^t^y 
y^-Jim. ih^y7x-l«, TS7TU-;«, t Ha* v7 U-;PS£J:t/VNn 

zcom^y^-Jimttditi-Jimtfj; L<mmtL&. 

[0082] 

^^y^ -r^t>±IItC-P (=0) (Rj) -"'C't^S'*l*iSffliSW1-4't>» 
. Ml^ l J*X7^-h, -r^*>±imcC-P (=0) (R,) -0-CT7K£*l 
-SSHat^rt-ifcW, 3HHteKU*^*"t-h. -r**>t>±«fcC-0-P (=0) (R 
1) -o-c-c*s*i&»ffi*ir*-Sfctf>, 3f«teKy*;*7T--K -f^^feiffifcc 
- O - P ( = O ) ( 0 R ) - 0 - C -CnkZiiim. ( Rli3i«£S£fl L , 

■fe y ym^afij'W* s v gufc^u t-f^fifs - 1 #t-# s . & e> 

Jfsttt, fr!5^^«»?^»44'^2a^Ji^ii:^-C-#. Ifl^btf^ifciO 
[0083] 

JB*4MSH£<0jiS»»6, ±*fc*SIS- U y-|58g£*-f U v-£U Off 4 U\ 3 

^y«yK ^SBjPEPOfc^Sii:^*. ) #fc 0*>ttff£ U>. 
[0084] 

5SWP-EPOIi, Witf, ON>f A7*-A ^>J7-J (High. Perforin. Polym. 
) , 3, 211 (1991).fclEtt^*StJ:o-CS^t*ifc^#s HWWffiK^ 

X7 -f y^y h'/x-r^y" r-y) U (x-tW77 4 y^y 

Od*>^&*£ffl3f-|>f.x (Anry-zH y- r-y^/^--^ fx (y\nTU— ;P 

[0085] 

^#RPEPOhtT« s &o£3*#yv-£#*L<JB^*c:fcj&« , C'&4. ttb 
<J«fir< i: *>TIE-*5$ ( A 1 ) TSSSfuak tJitfTEHfc* ( A 2 ) 

2<B7 x y-^a*i^"ca«$*i4 . 

[0086] 



(22) 



#132005-174897 (P2005-174897A) 



[too] 



o 




(Al) 



(nibs (ad*, R.mmm^mb. m^rmmmm^zR 1 comt l :hmmm2 

WlkltA^hXW HteS (Al ) 4«OAr 7 :feJ:tfAr 8 tt3r*|gSt£fiU ISJ— CO U 

{CR lf Ar v t3 t fclK/t^{iAr 8 COM5rl»^#lS^1^2ajaJb^ > CtctV^ ) 
[0087] 

-O-Ej-O- (A2) 
^■Cfciv*. ) 

[0088] 

raiEHfe* (Al ) •caS*L4»)+T't, HRWSffiS^iSjB*. HHS&Kfcitf* 
yv-coA#^^$^ii^A>, Tia^-r* ( a 1 ) ~ ( a 1 2 ) #J: 0Mt< 

. StK^^«#UV-^*fc*y-7-A#<0«»S<OjSi*»fe. i(al), ( a 8 
) **tO*>ft»*U\ 
[0089] 
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[0090] 
[0091] 

*li 7 5 XiXFtfm L < , J: D L < 5 0 %&T , § <^ (c#* t < (i 2 5 mFC 
[0092] 

mzm^thb, ;vf Vu^jy. 1, 2-^bh'ndfv-<y-fe*y. 1, 
i^y-tfy, 4,4' -i/'hKn^fyt'7i-;K 3, 4' -ytKn^i/t'7x-;l/, 
2, 4' -yhHn^fyh'7i-;K 2,3' -ytHa^fyt'7x-;k 3, 3' 
hHn^yt'7x-/K 2, 2' -ytHo^yt'7x-;K 1, 1 -t** (4-b Fn 
^fy7x-;H 1, l-a(4-tFn J fy7x-/Hx^y, l, l-b'X 

(4-^f;l/-2-hKn^fy7xX;I/) ^^y, 1, l-b'.X(3, 5-$/Xf7l—4 
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-t Fo^V7x^) *9V. 2, 2-t'X(4-tPnJfy7x-;l/) -4~^f7l- 
^y?y. 1, l-K'X (4-t>'DJfy7x^) y^nMty 1, l-t*X(4 
-hKndfj/7x-;H y?twr:?y. 1, 1-t'X (4-tHn^y7x-/H 
n^-^^y, l, l-bx (4-hh'ndf-v-7x-;U) y^nf*y, 1. l-b'x(4 
-hKn^y7x-;k) y^nFf*V, 2, 2-b'X (4-bKnJfy7x-/M 7°n 
Ay. 2, 2-t*X (3-^f;V-4-hFnJfy7x-;H 7nA7, 2, 2-b'X ( 
3, 5-^^-4-bHndf^7x-;l-) rn^y, 1, l-t'x(4-tb'n^y 
7x-^) -l-7x-;l/X^y N 1, l-b'X (4-t Ko^y7x-;P) -2-Xf- 
/l^f-tf-y, 2, 2-b'X (3-7x-/l'-4-bWy7x-;H 7°nAy N 1, 1 
-b*X (3-^f-;U-4-t Yrt*i/7 x.—)V) **V^ 4, 4' -h'7x;-/k 2, 
2-t'X(4-tKnJfy7x-^) /^y, 1, l-t'X(4-th'nJfy7x^) 
-2-^f-;l/7°n^°y. l, l -bx ( 4-t b'n^y7x-;H - 1 -7x-/M^y 
N 2, 2-b'X (4-bHodfy7x-;l/) *9?y. 1, i-bx {3-X^)V-A - 
hKndfy7x^) y^o^Hfy. 2, 2-bX ( 3-TU;W-4-t Kn^y7x 
~)V) 7°nAy. 2, 2-b'X (3--^ V7°nb;l/-4-bKn^y7x-;l.) rn^°y 
, 2, 2-b'X (3-tert-7"f^-4-tKn^fy7x-W 7°n^°y. 2, 2- 
b'X (3-sec7'f;l/-4-tHn=5fy7x-^) TtfAy, t'X7x/-;P7D-I/ 
y. 1, l-b'X (2-^^-4-bb'D=3fy-5-tert-7*^-;W7x-;l') -2 
-^;y7°n;\°y. 4, 4' - CI. 4-7x-yy-t'X (2-7°nb>Jr>) 3 -b* 
I(2-Xf^7x;-;W , l, l-b*x (3-7x^-4 -bh*n^-y7x-;W) 
y^n^dfify s 4,4' -y'hHndfy7x-;Px—r^k 1, 1-b'X (2-bh*n 
^y7x-;k)p<^y, 2, 4' -^f-yyb.X7x/-/K 1, (3-**7P 
-4-hNW7x^) **y, 1. l-b*x (4-bHndfy7xX^) 7°nA-y 
. 1, l-h*X(2-hFn^y-5-^f^7x^)x^y > 1, l-b'X(4-b 
Hn^fy7x-/l/) -3-^f-;p-7'^y, 1, 1-b'X (2-bh'n^y-3, 5-5/ 
^f^7x-/H^^y, l, l-b'x (4-bHn^fiV7x-;p) y^n^y^y, l 
, l-t'X (3-Xf/^4-tFnJfy7x^) y^n^y^y, 3, 3-t'X (4 
-tFn^fy7x^H^y^y, 3, 3-b'x (3-^f-/W-4-bb*n^y7x-;P 
)^y?y N 3, 3-b'X(3, 5-y^f;H4-hKn^fy7x-;H ^y, 2 
, 2-b'X (2-bb*n=5fy-3, 5-y^f^7x-/l^)7aAy, 2, 2-b'X (4 
-tKn^7*^) yty. 1, 1-b'x (3-^^-4 -tFndfy7x^;y) 
-l-7x-/l/X^y > 1, l-tX(3. 5-y^f/P-4-hKn^y7x-/k) y 
i?nA.dr-^y s 2 , 2-b.X (4-b Kn=Jfy7xX/U) r^y, 1, l-b'X(4-b 
FD^fy7x-;Hf*y, 1, 1 - h'X ( 2 - h KD^f y- 3 - 1 e r t - 7"f /P- 5 
-Xf^7x-^)X^y, 1, l-t'X (4-tKndfy7x-;H y*7x-;W^y 
. f;Kyy'7xy-;k 1, 1-b'X (3-tert-7*f/l'-4-fcFn^y7x- 
}V) y^nM^y, 1, 1-b'X (2-^f-/W-4-tHn^y-5-tert-7'f- 
;Wx-;l/) -2-^^;P7°n^°y s 2, 2-b'x ( 3-y?n A ^y/l'-4-b h'n^f 
y7x^;l/) 7°D^°y, 1, l-t'X(3, 5-ytert-7'f/k-4-t^n^y7 
^~)V) *?y. 1, l-b"X(3, 5-ysec7"f^-4-tFo^y7x-/k)^ 
^y. 1, 1-b'X (3-y;nMy/l'-4-tHn=Sfy7x-;l') y^n'vw. 

1, 1-b'X (2-tFndfy-3, 5-ytert-7'f;l'7x-;H X?y. 1, 1 
-b"X (3-7-;V-4-hh'n^y7x-lk) X^y, 2. 2-b'X(3, 5-yte 
r t-7'^-;P-4-bKndfy7x-;l/) TnA7, 1, 1 -b'X ( 2 -b Ko^y- 3 
, 5-y'tert-7*f;k-6-^f;V7x-;k)X^y, 1, 1-t'X ( 3-7x-^ 
-4-hFn^-y7x-;H -l-7x-;kx^y, 4, 4-b'x (4-b Fo^y7x 
~)V) ^y^yfL bx (4-b Kn^y7x^/W Bt®7"W£.yvr/K 1, 1-bX 

(3-7;Wo-4-tFn^fy7x^) X^y, 1, l-t'X(2-tb'n^fy-5 
-7/^n7x-;k)^^y, 2, 2-bX (4-bb'n^y7x^;k) - 1 , 1, 1, 
3, 3, 3-^\ d f-7"7;l/^07''nyN 0 y s 2, 2-bX (3-7;^n-4-tb"D^y7 
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x-/W 7°n^°y, l, i-t'x(3-7;Wn-4-tmy7x-*) - l-7i 
x/kx?y s l, l-t'x (3-7;^n-4-t h'ndfx7x-;W) -1- (p-7/W 
*o7x^;H^^X 1, l-bx (4-bHn^fy7x-;H -l- (p-7/M-d 
7x-;H^^y, 2, 2-h'^ (3-^nn-4-hh*ndfv—5-^f-;P7i-;P) 
7D^y, 2, 2-b'X(3, 5-y?PD-4-tFnJfy7x-^) 7'nA"y, 2, 
2-b\X (3-?nn-4-tKn^fy7x-^) 7WV, 1, l-b'^.(3, 5-x 
7n^-4-hKndf>-7x^) ^^y. 2, 2-bX(3, 5-y7'nt-4-hK 
n=*fy-7xX/y) 7°n;\°y, 2, 2-h'X (3--fO-4-hFn^y7x^) 7°n 
A7, 3,3' 4' -b*7x/-/k 3, 3' , 5, 5' -rb^f 

;y-4, 4' -t*7x7-;K 3, 3' , 5, 5' -f h7tert-7f;l-4, 4' 
-h'7x/-;K t'X (4-bb'nJfi^7x-;l^) trhy. 3, 3' -i/'7;^n-4, 
4' -b'7xV-/k 3, 3' , 5, 5' -fb7 7;^n-4, 4' -h'7x/-;k 
b'X (4-tKa^fy7x^) yv^yi^y. b'7. (4-hh'n^fy7x^) x/U 

fry. h'x ( ;i^-4 - h Kn^y7x^) b\x(3, 5-^f-;u 

-4-tKn^y7x-/P)7yl/*y. b'X(3, 5-y"7'nt-4-tFo^y7x^ 
;y) X/y*y. b\X (4-b Kn^7xx;y) f-:tx-x;k b'X (3-^f-;P-4- 
bh'nJfy7x-;H x~r;k bx (3-^f^-4-th'nJfy7x-^) f-^x- 
r/k b'X(3, 5-^^-4-b Ho=3f^7x-;l/) x— r/k b'X (3, 5-^* 
;*^y-4-bKndfy-7xx;y) f^x-r/k 1, 1-b'X (2, 3, 
;^4-tFnJfy7x-;H -l-7x-;M3'y, 2, 2-h*X (4-tKn^y7 
xx;y) Kr^y, 2, 2-b'X ( 3-^^-4 -b h'pdf^7xX^) Hr#y. 2 
, 2-b'X(3, 5-y7f/H4-hHn^y7x-;l') Kr#y. 1, l-b'X(3 
-tert-7f^-4-bFn^fy7x-;H-l-7x^X^y, 1, l-b'X( 
3, 5-ytert-7"f^-4-bHD=ify7x-^)-l-7x^H^y, 1, 1 
-bx ( 2-^f-;P-4-b Ko^y— 5-y^n^y;l/7x-;l/) -2-^f-;P7°n 
Ay N 1, l-bX (2-b Kn^y— 3, 5-ytert-7'f^7x-/k)X^y, 
2, 2-b"X (4-b Fn=)fy7x^) Tn^yIg;><f-;yxX77k 2, 2-b'X(4 
-bFn^y-7xX/y) 7na^y®xf-/yx^fvk 1, 3-b"77x/-/K 1- 3- 
t7?^/-;K 2, 2', 3, 3', 5, 5' , 4' -b'7x7- 

;k bX (2-bFndfy7xX;l/) p<^y, 2, 4' -^fl/yb'X7x7-/K 1, 
2-b\X (4-b FnJfy7x-;k) x?y. 2- (4-bFn^y7x-;l-) -2- ( 
2-b FWy-7xX/y) Tn^y, b'X ( 2-b Hndrv-3 -7'J^7x-^) 
y, 1, l-b"7 (2-bFn^fy-3, 5-y^f^7x^;V) -2-X J f-J\s7Wy 
s 1, l-b'X(2-bKnJfy-5-tert-7'f;k7x-^)X^y, b'X(2- 
bKn^y-5-7x-;P7x^)^^y, 1, 1 -b*X ( 2 -b Kn* 
y-5-tert-7f^7x-^) 7'?y s b"* ( 2 -y^/y-4 -b Fn^fy- 5 - 
y?n\^y^7x~/F)^^y, 2, 2-bX (4-bKn^y-7xx;y) ^y?r# 
y. 2, 2-bx (3-^f-/y-4-b Hn^f^7xx;i^) LVfTltv* 2, 2-bx 
(3, 5 4 -b Kndf^7x-;k) ^yf^rijy. 1, 2-bx(3, 5- 

yte rt-7"^-4-bKndfi/7xX;l/) x^y. bX ( 2 -b Kn^fy— 3 , 5 
-ytert-7f^7x^)^^y, 2, 2 - b'X ( 3 -X^U/y-4 -b Fn^fy 
7xx;y) 7nA7, 1, l-b'7 (4-bFn^fy7x^) -1- ( P -^Fn7x 
x/y) x^y. bX (3, 5-y7/^n-4-bFn^fy7x-;l/) *?y. bX (3 
, 5-y7Wn-4-bFnJfy7x-;l/)-l-7x-;W^y, b"X(3, 5- : J 
7/ktn-4-b Fo^y7x-/k) y7x-/W^y, bx (3-7^n-4-bF 
n=3fy7x-;y) y'7x-;M^y, 2, 2-bX (3-?OP-4-bFn^fy7x- 
;y) 7°nyN°y. 3, 3' , 5, 5' -f F5t e r t-7f^-2, 2' -b'7x7-;y 
s 2, 2' -y"7y;k-4, 4' -b"7x7-/K 1, 1 ~b* (4-b Fn^y7x- 
;y)-3, 3, 5-F'J^f/V-y^nMty, 1, 1-b'x (4-bFn^y7x^ 
;y)-3, 3, 5, 5-xh7^^;l/-^y-n^dr^y. 1, 1 -b'7. ( 4 -b Fo^fy 
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7x-/k)-3, 3, A-YVXi-lV-i'tu^lry. 1, 1 - t'7. ( 4 - 1 h'n^f y 
7x^)-3, 3-^f-;l/-5-xf-;k-^^n^.^y, 1, 1 -£';*.( 4 - 1 H 
n^f^7x-^) -3, 3, s-MJ^/k-i^nKO^y. l, l-t*x(3, 5- 
s^iHk-4-t Fn^y7xx;W -3, 3, 5-MJ^/P-y^n^+ry. l, 
l-t'X(3, 5-x7x-;U-4-t Hndf>-7x-;P) -3, 3, 5~M.Mf-/P- 
is7u^*r>. 1, 1-t'X (3-^f^-4-hFD^y7x^) -3, 3, 5- 

l, l-t'x (3-7x-^-4-tFn^fy7x-;H 
-3, 3, 1, l-£'x(3, 5-y^nn-4-t 

Kn^7xX/M -3, 3, S-hU^f-^-^^n^Hfy, 9, 9-t'X (4-h 
Fn^fy7x-;H 7;Wl^y, 9, 9-t*X(3, 5-yW-4-tFo^y7x 
-)V) yjlyfUy, 1, l-t'\X(3, 5-y7'nt-4-tKn^y7x-;l') -3, 
3, S-KU^f-^-^n^-^yfeitXa. a-t'X (4-t h*P^^7x-7l^) - 

l, vrntvi^y-t?y3Wif£>*u ^ii^(iiaSW4t-ffl^Ti i^L 

[0093] 

;ft&2ffi7xy-;uss*ffijfc*-s 2ffl7xy-/Ko#-ei, HKW»»^>»j»S 

fci^£&1*yv-<^Jfc3j£^>, ;W tW/y, 1, 2-yhKn^y<^>, 
1, 3-^'t b'tt^i^y-tfy, 4,4' -ybKn^yh'7x-;K 3,4' -yt F 
n^t'7xX/k 2, 4' -i^h Ko^yb'7x-;K 2, 3' -i?h h'n^f yb'7x 
x/k 3, 3' -i^t h'n^f yb'7x-/K 2, 2' -Vt Fn4 xh'7x-/k 1, 1 
-t'X (4-bKnJfi/7x-;l') X?y. 9, 9-f'T. (4-t h'n^i^xX/W 7 
/M-i^y, 9, 9-t"7.(3, 5-^^;i/-4-hKn^fv7x-^) ymvym 

1X2, 2-b'X(4-bh'n^y7x^)-l, 1, 1, 3, 3, 3-^^7/^n 
WC>T&*J: 1 5ff*L<fflv^*LS. 
[0094] 

( A 2 ) "C^Sil* 2tf7x7-;WS*^ffifflfJ^i, ±155$ ( A 1 ) T^$tL 
4*k2W7xy-/WaHK)-6H^E;ldl(C«tT4 5-5 5mo 1 %*«J: U< . § 
&fcff*L<l44 8~5 2mo 5$ ( A 2 ) 2ff7x /-/WSStf) 

ffifflStefc 45-55mol%fc-rSit^J; l 9.^U V-<9#?Jfc&*±# L£ < . 

[0095] 

y-z^ftS^fSifc^SS. £<0J3&£ffl7x7wl'£ft{fcWfcffl*-$-&fc, b 
U7. (4-bKnJfy7x-^) 4, 4' — Cl— C4— Cl— (4-tKo^ 

y7x-^) - 1 -.Xf-Jl'Xf'AO 7x-/HxfiJf» b"X7x/-/K 2, 3, 4 

, 4' -f f7bFD^y\yy'7x7y, 4- Ct'x (4-t Hn^f^7x-;w) 

-2-^Hy7x7-;k MM ( 3-^^-4 -h Hndf>-7x-;P) *?y 
s 4- Ct'X (3-^f;H4-bh'nJry7x-;k) *?-;l0 -2-^b^y7x7- 
;K 4- Ct'X (3, 5-y^f/l'-4-bPn^y7x-^) "2-^b^y 
7x7-;K 1,1, 1-hVA (4-tHndfi/7x-;P) x?y. l, 1, 1-MJ 
x (3-W-4-bhW7x-;H x^y, l, 1, 1-MJX(3, 
f/l/-4-bFn^fy7x-^) X?y. MM (3-W-4-bKo^y7xX^ 
M*y, MM (3, 5-Wfll'-4-bKn^y7xX;H^^y, 2, 6-t'X 
[ (2-hFndf>—5-yf-;U7xX^) *f-A0 -4-^f-;P7x7-;K 4-Cf 
x(3, 5-y^f;P-4-bHnJfy7xx;l,) **A0 -1 , 2-ybHn^y 
•tfy, 2- Ct'X (2-^^-4-hFn=3ry-5-y^P / s= 5 r^7x^) 
] -7x/-/k 4- Ct'X (2-^f^-4-bHn^fy-5-y?nMy^7x- 
/P) ^f-/WD -1. 2-y'bFn^fy^^X 4-^7x^-1, 2, 3-MJ 
tKndfy<y^>. 4-( (4-bFnJfy7xx;l/)^f;«-l, 2, 3-MJt 
Kn^y<y-t'y. 4 - C 1 - (4-t FD^y7xX;H - 1 -^f-^-xf-JlO - 1 
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, Kn^f isKyHy^ 4- C (3, 5-^f-;l^-4-t Kn^fy7x- ;W) ^ 

2, 3-hUt Kndf^>-fe> s 1, 4-t*X C 1 -tf* ( 3 , 4-S>t 
Yxi^>-y x.-)V) -i-^f-;w-x^D <y-b'>\ l. 4-t'x [ l -fx ( 2 , 3 
, 4-bU t Kndfi/7x-;k) - 1 -^?-/y-xf-;iO ^y-fe? y, 2, 4-b"xC (4 
-hb'n#y7i-;H .Xf-nO -1, N'n^v"<y-i£y N 2- Cb'x ( 3-^ 

f;l/-4-hKn^fy7x-f^) >f-/lO 7x7-;k 4- CbT. (3-^^;W-4-b 
h'q^y7i>f;H .Xf-/tO 7i;-/K 2- (bT. (2-^f-;l^-4-b Kndfi/7x 
4/10 .XfvlO 7x7-;K 4- Cbx (3-^^-4-bKn^f^7x^;P) 

3- 1, 2-y-*b Kn^S^y-te'y, 4- Cb'X (4-bh'n=3f^7x-;l^) - 

2- xb^y7x/-/k 2-Cb*X(2, 3-^f-;U-4-bh'n^f^7xX;W) ji 
f-/lO 7x7-/k 4- Cb'x (3, 5-^^-4-bh*a=Sf^7x-/P) *f-;iO 
7x7-/K 3- CbT. (3, 5-^f-/l^-4-bb'ndf^7xX;l/) 7x7 
— /k 2- Cb'X (2-hh*n^fy-3, 6-^^71^) -X^-AO 7x7HK 

4- Cb"X (2-bHndf>—3, e-y^f^x^H^fiH 7x7-;!/. 4- [ 
b'7. (3, 5-^^;l/-4-b Hn^fi/7x-;l/) -X-^/lO - 2-* h^7x7-/P 
, 3, 6-Cb*X(3, 5 - ;k 4 - b Kn^ y7 x-;M ^) - 1 , 2-y* 
hFo^y^>> 4,6 - (b'T. (3, 5 -i?*+fr-4 -t Ko^fy7x-/V) * 
f-/lO-l. 2, 3-bUbHn^f^yb>, 2-[b'7.(2, 3, 
4-tFn#y7i^)^f/«7xy^, 2-Cb'X(2, 3, 5-HJ*?7W- 
4-tFodfy7x^)^f^7x7-;k 3-CbX(2, 3, 5-hU^^~ 
4-tFo^y7x^) ^f^) 7x7HK 4- [t'^ (2, 3, 5-M>^f7k- 
4-bFndry'7x^;y) *i-Jl~) 7x7-/K 4-Cb"X(2, 3, S-MM^fl'- 
4-b Kn^r^7xx;t/) ytf-;!/] -1, 2 -S/b Kodf-S/'sy-tfy. 3- (bx (2- 

;l/-4 - 1 Ko^f y- 5 - y^n^y/l/7x-;l/) 7x7-;!/, 4- Cb" 

x (2-^f^-4-tHn^y-5-y^n^y;l/7x-;H ^f-;W) 7x/-/K 
4- Cb'7. (2-^f^-4-bKodry-5-y^nMy/l'7x-^) -2 
-^f^y7xy-/K 2, 4, 6 - (h"JX(4-bFn^y7x-;Wf;k) -1, 

3- ^'bFn^<y-£>\ 1, 1, 2, 2-fb5(3-^f;l'-4-tHn^y7x 
x/y) x?y, 1, 1, 2, 2-rb7 (3, 5~y7f/I'-4-bb'q^y7x-;l') 
x?y s l, 4- C (t'7 (4-tFn^fy7x~;V) ^f;^ )^>, 1, 4-x 

Ct'X (3-^f/^4-bFnJfy7x-/k) ^f/H^>, 1, 4-^'CbX ( 
3, 5-> > 'p<f-;l/-4-b Hn^fy-7xx;y) ^f-/y) Kyify. 4- C 1 , l-bx( 

4- b KnJf>-7xX;l/) xf-;y] T-'Jy. (2, 4-ybh'P^y7x-/H (4- 
bKn^fy7x-;H rfy, 2- (b"X (4-b Fn^fy7x-ik) -Xf-rtO 7x7- 
/y£<ttXl, 3, 3-hU (4-bKn^y7xX/y) 7'^y^W^ftS. <rix£>i2 
1 Si(£«Cffl wc t i ^ t . SRSSteflfffl LT «fc v\ 

[0096] 

^«7x7-;^*S-^fiJ^i:tT{i. 5^l%mt>mtK. XmtKlilt 
[0097] 

h<7)T$>h (£IT, ^«2tO?it«^'$)S) . 
[0098] 

< =5: 0. S^7*n h y£#tt£«#L^&*ra?n;*:*-^-£ WJ-f l> £ t # 
[0099] 
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y\mmm< . t^mm? ux^-^-m^ < , $ Mz$.<n-H8$mmmm&x' 
mm*mm%t"nmmxmu%m?mmm®ki-&z.ttfxzz>. ttz. mm 

[OlOO] 
[0101] 

jH»2(£e*t*»aiiaifcirt4 2*<«i:tTs tiehk^ (n ) x-mztimzn 
mft^'mmfMmiw (in xm^timimmmm^coh^m 

[0102] 
[ltl23 




(n) 



R 2 ii**K7> AnyyJS^ lffiw£R££fcl;M:*:'tt££flU alio 

mXk$A,X'^Xi>£\\ ) 
[0103] 

-jr^(ii) +, R t tLxm\^tihim<7)wmtLx\i. nv^ivm. rv-fr 

T)V*)VTV)Vm, y^nTiWi, T»—tVTA&A&. An^frK/H, 
[0104] 

#^^««?«w4t®i lv\ din x*mtimimmm j mmh& 

[0105] 




(m) 



, cteO-4CDSit ZiiiSS3S£. -O-, -S-, -Se-. -CQ,Q r> T)V* 



(29) 



#112005-174897 (P2005-174897A) 



, R 4> biJiV / /ifc{ic<0*3:St)«0*2aia±^"C^T*)J:V^ ) 
[0106] 

sUIII) *, R 3 , R«fcL-Cfflv^fL41fllwgflHfifcUTtts 7;^;l/«. TU- 
r/Mf/pru/i^ y^nm;H, ru-^r^^a. Aoyy-ftrn^/p 

[0107] 

fliE-*5£ (HI) (Jittjv^r. S^A#^^Sfe«tt^tt#-W»*o*#3Wj5i 
T\ Z«jSg8S&£fc{;i-CQiQ 2 -££U iiTQit5itXQ 2 aH-4fc{4S ! 5r , 5. 

AnSi7;^;H*^Iiafe^< fc i lmvklzt&Z U\ 

[0108] 

JB»2Jcfc»«3fS«a«S*r4 2fli<«i:LT, TEHtt* (IV) 
traftHHH«H«fcff*U>. HR^i (IV) T^$m»«ii»TSV«^*-fl>^ 
mBrttf+^-^-C* 0 , $m? nA^-A'-^^| < piJ-TS ; fc Sit £&hjj 

[0109] 



— AT! .Ar 2 — 

/ \ 
Ar 3 Ar 4 

. Ar 1 -Ar 4 ttffS^lyEffJjLL-C-^LTV^^J;<, Ar^A 
[0110] 

(iv) ?mztim<ommt ixa. rm-m^ ( b i > ~ ( b 6 > -rusti 



[0111] 



-Ai .Ar 2 — 



/\ (B1) A (B2) A (B3) 

Ar 3 Ar 4 Afr-V 4 Pt{ Ar 4 



\/ C \ ^ N cr < B5 > \V/ 

*a\ A /V \/\/ 



Ar, ^Ar 2 — 

(B6) 

Ar 3 — Ar 4 ft 3 x Ar 4 



[0112] 
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J:t*'A^>^£^$ t^Ar 1 ~Ar 4 (±7x^*. m^7x-/« 

[0113] 

Hfc* (IV) T^fiSg^tfCi. «m^n^^-A*-jtpSiJS&*tJ«kt;nai»A¥« 
TIBjS (IV- 2) ■CjSS*i4***J: | 3#*t<s S^KffiKttTE 
£ (IV-3) •C*S*l4*T*4. 
[0114] ; 




(IV- 2) 



(IV- 3) 



[0115] 

(3$(IV-2)4fcli(IV-3) 4», ^{±^tTV^Ti^trv^<Tii<. R 5 

fctt d ~ g £ t 2 «J2U:*A,TV t> «fc V \ ) 
[0116] 

MEHRit: (IV- 2) ifctt (IV- 3) fctSWt, d~g#d+e+f + gS2*»fc 
HR5S(iv-2)ifcli (IV- 3) ^$^SS(*43IBrtt#^tMMtt#4 

comu^m^hhtzMzm u\ ttz, hr* (iv-3) ^fctswc rs-rso 

[0117] 

it (IV- 2) ifcli (IV-3) 4". R 6 ~R B fctTfflV^ii4 Hic^WKt LTJi. 

r/i^f/ws. tu-/w*. r^^ru^, y^nmM, tu-^t;^^*. 
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[0118] 

mm-®& (iv- 2) ifctt (iv- 3) vmzti&me>£ t )mi^Mzmf&t, r 

IBS ( b 1 ) ~ ( b 6 ) "CftS*!**?**. 
[0119] 
[ftl7] 





(b2) 




(b3) 



[0120] 
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[0121] 
[0122] 
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[0123] 
[0124] 

-j — Y — E — Y — Ar 5 — W — Ar 6 -]~ 

(5$+. E«5?#l^&*1-|>2»7)ST\ ffia-^(H) , (HI) , (IV) , (IV 
-2) ifctt (IV- 3) Ar s tjJ:t^Ar 6 tiaBftSixTV^"Ct>J:^2flico 

rv-uy& mtm-mm^mnm. Y\mm. wMtt^vvkmt. e. a 

[0125] 

5£ (V) tf>Efci3Vvt. (IV). (IV-2) t5£V(W-3)CO\\?tlfrX'mtl&2m 

coy x ;-)Vm iMst fix us z t ^^^«W4^Mttfc ±tf nx* 

-rt-ffiSffl8&jilfrt>#i K. ZCO^mt LTti, EtSL25-100mol% 
<fc>9#?£L<t24 0~~10 0mo 1%*C&£. 2 5mo XXtXtk^h^h 

[0126] 

WISHfc* (IV- 3 ) ^Sft4*fc*&fc<0ttWc*F* U\ 
[0127] 

Hft5$ ( V) fctSWC, A r 5 t5«J:tf A r 8 LtM^Sl 

L\\ 
[0128] 

m-iAWS^s. ft^Ji^u v-<^.js«o^§*»^>. mI5-« (v) ^ttsu 
x, w*\ -co-, -SO;-, — p (r) o— {Rmmmmm frhm\mtz>y 

m&fflm<D&frbmsimz#tL\i\ mm-m (v) *£t5wt N w#-co- 

[0129] 

*%0J^ffi«2tLT. BUfB-« (V) tfrfciJVvr, -Ar 5 -W-Ar 6 -#TfE- 
JK^ (VI) T*Sii4fc*>**&«><0fc#4U\ 
[0130] 



(Ro) h (W. 




(VI) 



(55*. w«*fiftgitttf>2«tf)a, R 9 fc£*;W*>*a£, ^*WSHS> MS, 
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[0131] 

Hfc* (vi) x'mtimmxztifzmitfox*ffim-&ztiz£*), rnhy^tt 

[0132] 

fria-M^ (v) x-mti&mm#v*?-<?>&]&mbLxte. mtmmYtmm? 

h&VMtttt. TwMBsH (C 1 ) -e^§^4^#ftiStt^7>f Ml^fc. T1EHR 
$ (C2) .^S<i4 2*W7x/-nHfc-&*k*RIBS*4ii:KJ:-5T«3&r4ii: 

[0133] 

G-Ar 5 -W-Ar 6 -G (CI) 
(S(Cl)if>, Gtt, AO^SHf. W. Ar 5 . Ar 6 «. *ft.**l1i»*>*fc*r. 

) 

HO-E-OH (C2) 

(C2) Emmvmm* ) 

[0134] 

iwfB-« (en rmtL&wmism&^J Kfc^#^2#aaswi±. 

fltt<0*triMUSfWtHSgS#L4«)<0 , C*v\ WcOJWkfflfc LTfct -CO-. -CON 
- (CF 2 ) n - (nttl~l 0<V8&) . -C (CF 3 ) ,- N -COO-, -SO 
2 - s -SO-, -PO (RO - (RjUfiStfy&ISS) . -CO-A-CO- (A{±^= 
#3f£#tfttS?)2»)«) . -S0 2 -B-S0 2 - (Bfc335r#»££trtt£«02fif<0£ 

*30>j&&»$>, -co-. -so 2 -, -PO (RO IX. SKttfcitf 

jWH»BfttWjS*> t-co- t v 
[0135] 

mib-po (rj -izm&^mmR^m i^mmt ix«, ( i > *n 

RibfflltCi>&. *^+fcRi«7)P ; 5rl»S^*2:2Sm±^T'V^TiJ:V^ 
[0136] 

flUE-JR* (CI) m3fiS5r#B8Stt5^5>f Fft^«Ar 5 fcJ;l>'Ar 6 
£ LTtis [HltW«g^-rSAr 6 fc < J;t/'Ar 6 ^PltT*' 5 T ; bP=5rS^c7)T--iJ;V\ ttz 
s aih^WHWW+fcltiEHfc* (CI) T383ft43S*«iStt$;A?>f Hfc£fc<OH 

[0137] 

<yy*7x/y, 3, 3' -xx/i^-4, 4' -y;no\yy'7i/yi)J;l/^S 
s 4, 4'-y7;^n<yy'7i7y > 3,3' -^'X/l^-4, 4' -i/'7/W^n< 
yy^xyyfcefctAf-^Jg. h'x(4-^nn7i-;l^)^*^ 3, 3' -y'x/k* 
-4, 4' -y^nn^^i-^Myisi^wfi, t'x ( 4-7;^n7i-;H 
x/i/tfy. 3, 3' -v ? x;l/*-4, 4' - y 7/ktny 7 x^/W;k*y i Wofi 
, fX (4-^nD7x-ik) 7x-/^7^y^yK, t'x (4-?nn7x-/k 
) 7x-^*X7>( y^xh'COX^Wtftfci^-eWJS, t'X (4-7/WD7x- 

)V) 7x-MX7^y^y^ fx (4-7Wn7x-;P) 7x-;i/*X7'fy^ 
^K<9X;U*y«fcJ:tf<£tf)fg N £"X (4-7/W07x^;H 7x-MX7^y 
sJ-Jf-S'Kt'x (4-;nn7x-;H ^f;^7^y^yF, fx (4-7Mn7 
x-;W) y^;U*X7>fy^vh\ ^-9-7/ktn^y-fe'y, *?^7Wnh'7x- 
;K l, 3-> ; >'T77 i h7 7;^n<y-tr> N 2, 6-^7;^n^.yy^MJ;K 2 
, 6 - y7;Wn<yy"7 x J y . 2 , 6-y7n n^yy'- b y ;k 4 , 4 ' - fx ( 
4-7/ktn<yyM , /l') y7x-ikx-f/K 4, 4 '-fx (4-?nn<yy"-f/u 
) y'7x-^x-f;K 4, 4'-fx (4-7;Wn7x-;W;k*y) y'7x^x 
— r/k 4, 4 '-fx (4-?nn7x- )VX)V%v) y'7x- ;Px— r/k 4,4'- 
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fx C7x/3-^-4- ] v^xx^x/i^y, 4, 4 '-fx 

C 7x7^-4- (4-7/^o^yy^l') D ^7xx;kx/i/*y&fc'Wff£>tU 

[0138] 

tf"C" U V-c^J&T)^ § i ItlWA^^ § 4 , 4 ' 

-y^nn^/7iyy, 4, 4'-^nn^/7x7y, 3, 3' -S^X/P*- 

4, 4' -y?nn<yy*7x7yfcj:W»g, 4, 4'-y'7Wn^/7x7y 
3 3' -j;x;i/^-4, 4' - y 7;^n^yy'7x 7 yfc i^coS, fx(4- 

?nt?7x-;k) x/k*y. 3, 3' - : JX)Vfc-4, 4' -y7nny'7x-;W;V* 
yfcitPeo*^ t'X(4-7;W07x^)XMy. 3, 3' -^x/i/*-4, 4 
' -^7/^n^7xx/wx/ktfy£J:tfW^ fx (4-?no7x-;k) 7xx/w 

*X7^y«yH\ fX (4-?nn7x-W 7x-M^7 4>t*isVCOX)V* 

yitmcoi-hWJ^U. fx (4-7Wn7x^) 7i^«7-<y^yR f 
x (4-7;Wn7i-;H 7x-;l/*X7 ^ y^^fy K<D^*yfl:i«t MJ ^Aig 
, fx (4-^on7x-;M 7fMX7-( y^-^f^H. fx (4-7;Wn7x-^ 
) ^j-^xyjyttis^mxmtK. 4, 4'-y^nn\y/7x7y, 
3,3' -y>'x;i/^-4, 4' -y^on<yy'7^ yyfe±y'f«, 4, 4'-y'7 
/WnKyy7x;y, 3,3' -yX;V*-4, 4' -y7;Wn<y7"7x7yfcJ: 
tfWI, t'x(4-^oD7x-;k) x/k*y. 3, 3' — yx/k*-4, 4' 
nn^7x^;l/X;^yfcj:V'^cD^, fx (4-7;Wn7x-^) x/i/*y. 3, 3 
' -iyx;w*-4, 4' -^7;^nv ; 7x^x;^yfcJ;^-ewJg* s $^>fc^Lv^ 

[0139] 

HKsS ( C2) W2«7x7-;H^v^E{i^#^JiSr^-ri)2Wc7)»T-\ 15IBHR 
SOD, (in), (iv), (iv-2) (iv-3) ictoasfu HR* (C2 
) Tfl£*i6-ffc£*i: LXteMiUf . M Hn^7X W/WW-Jk j&ra-Jk 4 
, 4'-vf Hadf^h* 7x-;k 3, 3' -y'7/Wo [ ( 1 , l'-f7x-;W)4, 
4'-^-/H J, 3', 5, 5'-fb77^n[ (1, l'-f7x-/P) 4, 4' 
-z/1t-)V] , 3, 3'-y'^^[(l, l'-t'7x-;H-4, 4'-^*-;l'], 

5, 5'-s>^;w[(l, l'-t7x-;H-2, 2'-i^-;l/K 2, 2'-^^ 
yt'X7x7-/k 2, 2'-^f-pyfx [3, 6-y'7f;k7x7-;H , 2, 2'- 

^^l/yfX[3, 6-^^7x7-^3.4, 4'-7fl/yt7 [4- ( 1 
-f;kxf-/W 7x7-;H , 4, 4'-7fuyh7 [2-7f;P7x7^] . 2, 4' 
-7fl/yt'X7x7-;K 4, 4'-(l, 2-x^y^M/W) t'X7x7-;K 4, 
4'- (i-7f^xfijfy) fX7x7~;K 4, 4'- (l-^^xf-Ur'y) f 
X [2-7f^7x7HH , 4, 4'- (l-7f^xf»Jfy) fx [2-y^n^v 
^/W7x7-/H , 2- [1- (4-tPn=Sfy7x-^) -l-^f^Xf/P7x7 
-;H . 3 - [l - (4-tFn^/7x-/H -l-^f^xf^iZ-rt'] . 4, 
4'- ( 2-^f-;^7°nf Ut>) b'X7x/-/k 4, 4'- ( 2-^f-;k7°af yf> 
) [2-7f^7x7-;H . 4, 4'-y^n^yf>Jfyt'X7x7-;K 4,4'- 
y^n^yf'Jfy [2-^f^7x/-/H , 4, 4'-y^n^yf yfy [2-y 
^o^^;U7x7-;H , 4, 4'-y^n^yyfyt"X7xy-;K 4, 4'-y 
^n^y'Jfy [2-7f;V7i7Hl/] , 4, 4'-y?nMyiJfy [2-5/? 
n^y;k7x7-;H , 4, 4'- (4-7f;^nMyyfyt'77xy-^) 
s 4, 4'- (4-7f^y^nMy'Jfy [2-y;n^y;k7x7-;H ) . 4 
- [1- [4- (4-tFn^y7x-;H -A-X+JV-isfu^i/JV] - \-* + 
/Hf;P] 7x/-/k 4- [1- [4- (4-tFn^y-3-^f^7xX^) -4 
-*+Hs-Wa*<%W\ -i-^^xf-/H -2-7f^7xy-;k Vl/WK 
y^'XX^h'X [4-7f^7x/-;H , fx (4-hh'a^fy7xXW 7?7y 
. 4, 4'-^yt'7>7x7-/K 4, 4'- (i^^/l^'Jl^y) fX7x/-/k 4 
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, 4'- [2. 2. 2-M»7/M-n-i - ( h V 7/M"n^/k) xf'jfy] t'X7 
i7^;K 4, 4'-^fl/yt"X [2-7;^n7i7-;H , 2, 2'-^f-l^yt'7. 
[4-7Mn7x;-ik] . 4, 4'-- f VTntrUryt'X [2-7Wo7i7- 
;lk] , 2, 4-yt Fndfyt7xX;K 2, 5-ytb'n^yh'7x-/K 2, 4-y 
hKn^y-^f/Vt'7x-;k 2, S-ytFn^y-^f/^x-ik 2, 4-y 
t Fn^y-xfyPt'7xX/K 2, 5-ytHn^y-xf;Pt'7x-;K 2, 4-y 
t Kn^y-7°ut7l't*7x-/k 2, 5-yb Kn^y-7°n;l/b*7xX/k 2, 4- 
y't h'n3-y-7>/Vb*7xX;k 2, 5-y'tFn^fy-7f;l/t'7x-;k 2, 4- 
ybh'ndfy-'<y^/l'b'7xx/k 2, 5-yb h'ndf^-^>-^t'7x-;K 2, 

4- yb Kndfy-^fy;Wt'7x-;k 2, 5-yt h'n^ y-^y^t'7x-;k 
2, 4-^*t Kndf>—^f-;l/t'7x^;k 2, 5-yt h'n^y-y>f-/Wt*7xX 
/k 2, 4-yt Fn^fy-yxf;l/b'7x^k 2, 5-ytFnJfy-y'xfR"7 
x~/k 2, 4-yt Kn^y-y7°nt7l/b7xx;k 2, 5 -y"t b'n^ y-y7°n 
;|/t'7x-;k 4-yh Kn^fy-y7f;Vb"7x-;k 2, 5 -yt Hn^f y-y'7^ 
/l^t'7xX/k 7x7^yMFnJf7k 7x7^yk/;l'y7-;k ^f/k7x7^f 
5*M Fo^yy. ^f;k7x7^yl/V^y7-/k if;k7x7^yA^ Ka^f7y 
s x^;W7x7^^kV>v7-;K 7ntVl-7x7^yM H'n^yy, rntVl^x 
y^fyW^yy-;k 7"f^7x7^yA^Fn^7y, 7"f^7x7^yk7>y7 
— /k ^yfii-7x7^yA^ Kn^yy, ^^7x7^ yky";l/yy-;k M'y 
;l/7x/^yA>f Hndfyy. My;kk7x7^yk/>y7-/k y7f;k7x7^f 
y;W Hndfyy, y>f;k7x7^fyl/y>yy-;k yXf;k7x/^yA^Kn^ 
7X ylfik7x7^yl/y";Py7-;k y7ne;k7x7^fyA^ KD^f7y, y'7 
nbV^x7^py';l^y-;K y7f;k7x7#y^W h'ndf-yy. y7'f/k7x7 
^yk7Vl/yy-/k 2, 4-yhFD^y<yr7x7y, 2, 5-ytKD^fy<y 
V*7xyy. 2, 4-vb Hodf^f-;Kyy"7xyy. 2, 5-ytKn^y^f;l' 
\yy"7x7y, 2, 4-y'hVn^yXf/KyV7x/y, 2, 5-ytKnJfyl 
f;Ky/7x;y, 2, 4-yh Fn^f y7nt'/Kyy'7x / y> 2, 5-yth'n 
dfy7°ntVKyy'7xyy. 2, 4-yhKn^y7f/KyV7x/y, 2, 5-y 
fcFn^fy7f/Kyy"7x7y, 2, 4-ytFD^y^yf/Kyy7x/y, 2, 

5- yt Fn^y<yf;Kyy'7xyy, 2, 4-yt hp* y^y/Kyy"7x/ 

y. 2, 5-yt Fn^fyMyll'f/Kyy'7x7y, 2, 4 -yt b'n^yy;*^ 
\y/7x/y. 2, 5-yt HD^yy^f/Kyy7x7y, 2, 4-ytFn^y 
yXf;KyY7xyy, 2, 5-yt Hn^yy'Xf/Kyy7x7y, 2, 4-yt 
Kn^yy'7°nt7^yy"7xyy\ 2, 5-yt Kn^yyTntVKyy"7xyy, 
2, 4-yt Kn^yy7'f;Kyy'7x7y, 7x-WA>f h'n^7 y, 7xx;w 
iM-ky>yy-/k ^f;k7x^f^WFo^yy, ^fyl^x^W-^V'/l-y 
y-/k xf/k7xx;H-^A-f Kndfyy. xf7P7x— yl^:*l'7Vl'W-/k 7°n 
t7k7xx;i^f-^N-f KnJfyy, 7°nt;t/7xx;^^-kv>yy-;K 7"f^7x- 
;H-:*vW Kn^yy, 7"f-^7x-;i/f-^-u-y';i/yy-;i/. ^yf-;^7xx;i'f-^-A-f 
Fn^yy, ^yf ;k7 xx;kf ^ l/y^y/^k ^fy/^xX/H^M Kn^y 
y % ^y;k7x-/Pf*yyVkyy-;k y>f/l/7x-iPf*A>f Fn^yy. y'y^ 
f;k7xx/i/f^yy';kvy-;k yXf;k7xX/k^tA>f W*jy. yxf;k7x 
x;l/f->r^y';Wyy-^. y7°otVW7 xX/Wf^t^ Fn^yy, y7°n t7i/7xX/k 
^kVVPyy-;!/. y'7f;k7xx;k^^W b'n^yy. y'7'f;k7xx;kftyy' 
/Pyy-/k 
[0140] 

4-yt Kn^y7x-/V7x-/kX;^y, 2, 5-yt Fn^y7x~;k7xX;PX 
/k*y, 2, 4-yt FnJfy7xX/^f/k7xX;l/X;k*y, 2, 5-ytb'n^fy 
7x-/Mfik7x-iWWy, 2, 4-yt Kn^f y7xx;kxf ;l/7 x-;W;k* 
y. 2, 5-yt Fn=if y7x-/kxf ;l/7xX^xMy, 2, 4-ytF'n^y7x 
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-)VyW}V7*-)VX)V*y^ 2, 5 -yt Fn^y7x^7-nt>7x-/W;^ 
y, 2, 4-ytFn^y7x-;i/7'Wx-yi'X;^y, 2, 5-ytFo^y7x 
-/i/7'^-/i/7 x -)V?.}V-fc y s 2 , 4-ytF n^fy7x-;Kyf/k7 x x/wx/i/* y 
, 2, Hn^y7x~;i^y^7xxvi/X/u*y, 2, 4-y'tFn^y7x 

-}V^iy)Vy 3.-)VX)Vfcy , 2, 5-y'bKndfy7x-;p^y;i/7x-^x;^ 
y N 2, 4-^bHn^fx7x-;l'>''^f-;l'7x^;^;^ys 2, 5-sytKn^y7 
x-/ky7f^7x-;WWy, 2, KndfS/7x^y'xf-;i^7x-;^;W 
#y. 2, 5-yb ^n^y7x-;l/yXf^7x-;WMy, 4-yhKn^fy-4' 
-7x/^y^V7xyy, 2, 5-yhKD^fy-4'-7xy=»fy^/7xyy 
. 2, 4-ytFa^y-4'-^f;l/7xy^y<yy'7xyy, 2, 5-ytW 
y-4'-yf^7x7^y^yV7xyy, 2, 4-yhFodfy-4'-xf;l/7x/ 

^y^y/7xyy> 2, 5-^'t HoJf^-4'-xf-;U7xy^>'^yy7xyy. 

2, 4-^'t Kndfy-4'-7°nt°^7x7^y^yV"7xyy. 2, 5-ytKn^f 
y-4'-7ntVl/7x7^y<yy'7xyy, 2, 4-y'hKn^y-4'-7"f-;W7x 

y*i/<yyy*sy. 2, 5-ytKnJfy-4'-7Wxy^y<yy"7xyy 

s 4-7xX;Wf;l/-l, 3-<yb'yyt-iK 2-7x-;Mf;Hl, 4-<y 
•fy^':*-/k 4- ii-M-)V-y^-)V^]V) -1, 3-<y-tyy":t-/k 3- 
(i-yf;K7x-;i/xf;i.) -1, 4 -<y-fe*y s^-zk 5, s'-d-^f-^ 
x^ury) fx [i, r- (t'7x^) -2-*-M . 5. 5'-(k i-y? 

n^yf'Jfy) t"x[i, l'- (h"7x-;i/) -2-^--;H , 5, 5'- (K 1- 
y^n^y';fy)t'^[l, 1 '- (t'7x-;P) -2-^-)Vl . 5'-(l-7x 
-;l/XfiJfy) t'X[l, 1'- (t'7x-^) -2-*-/kl . 5, 5'- (l-7x 
-)VT at U T> ) t'X [1 , l'-(t'7x^)-2-*-^], 5, 5'- (1-7 

x-;U7"f-Ury) fx [1, 1'- (t'7x-;H -2-*->w] . 2, 2'-yfuy 
t'x[l, i'-h'7x^-4-t-;H , 2, 2'-xfpyfx[i, l'-t'7x 
-)V-4-%-)V} , 4, 4'- (l-7xX;HfiJfy) t'X7x7-/k 4, 4'- 
(l-7x^Xf'Jfy) - (2-yf/1^7xy-il/) . 4, 4'- (l-7x-/H 
fijfy) - (3-yfik7x/^) , 4, 4'- (l-7x-;VXf'Jfy) - (2 
-7x-/W7x7-/W ,4,4' - (4-yf^7xX/Wfl/y) t'X 
7x7-/1') , 4, 4'- (4-^f/l/7x-/Wfl/y) t'X (2, 3-y'yf/k7x 
7-/1/) . 4, 4'-(y7xX/Vyf^y) t'X7x/-/k 4, 4'-(^*7x-/M 

-fuy) t'x (2-^f^7xy-;M . 4, 4'-(y'7xx;wfi/y) fx (2- 

7/^n7xy-;H , 4, 4'- (y'7x-/Wfyy) t'X (2, 6-^'7/M-E?7 
X //H s 4, 4'- [4- ( 1 , l'-t'7x-;l^) ^If^y] t"X7x7-/k 4, 4' 
- [4- (1, l'-t'7xx;p) yfyy] (2-^^7x7-/10 . 4, 4'- ( 
l-7x-^f'Jfy) t'X7x7-/k 4, 4'- ( l-7x-;Mf'Jfy) t'X 
(2-yf^7xy-;k), 4, 4'- (l-7xX/Mf'Jfy) t'X (2-v-^n^ 

^y;W7x7-;i/) , 4, 4' - (4-yf^-7xx;wfi/y) fx (5-/^^7 
x7-;u) s 4, 4'- (4-yf;k-7x-;kyfyy) t'X (2-y^nA.^y;I^7 
x7-;w) 4,4' - (4-yf^-7x-;Wf^y) t'x (2-y^n^y;k-5 
-ywxy^), 5, 5-[4-(i, i'-t'7x-/v) yfi/y] fx [ ( 1 

, l'-t'7xX^)-2-t-/H, 4, 4'-[4-(l, l'-t'7xX;H yfl/ 
y] t'X (2-yyn^y^7xy-;k) , 4, 4'-[4-(l, l'-t'7xX;W) 
7f-l/y] t'X (2-y?n^y;l'-5-yf/l'7xy-;H , 4, 4' - [ (4-7 
;l/n7x-;k) yfi/y] t'X7x7-/k 4, 4- (7x-;Wfyy) t'x (2-7 
;Wn7xy-;W . 5, 5'- ( l-7xX/Hf'Jfy) fx [ (1, l'-t'7x- 
}V) -2*-)V~\ s 4, 4'- (l-7x-/Hf'Jfy) fx (2-y^n^y;^7 
x7-/l/) „ 2, 2-fX(4-hFn^y7xX;k)-l, 1, 1, 3, 3, 3-^f 
-t^/kJ-nTnAy, 1, 2 -t'x (4 -t Kn^y7x-/1/) - 1 , 1, 2, 2-f f 
77Mox^y, 4, 4'- (9H-7;^^y-9--f yfy) fx [2-^^;k7 
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x/-/I/k 2, 2'- (9H-7fr*lsy-9-4V J fy) t'X [4-W7xy- 
/WK 4, 4'- (9H-7Wl/y-9-^ f Ur>) fX [2, 5-^f^7x7- 
n 4, 4'- {9U-7)V*VV-9-' f Ut» t'X [2, 6-^f^7x7- 
;p] s 4, 4' - (9H-7MI/y-9-^'Jfy) [2-y^n^y;P7x7 
_/!,] , 4, 4'- (9H-7JV>*lsy-9-4 'Jf» t'X [2-^7n^>^-5 
-^f^7x7-/H , 4, 4'- (y*7x-/Wfl/y) t'X [2-^^7x7-^ 
] s 4, 4'- (9H-7;M-py-9— f Ut» t'77x7HK 4, 4'- (9H- 
7;Wl/y-9->fJfy) h'X[2-7;^n7x7-^], 2, 2'- (9H-7/k 
^y-9-^Jf» t'X [4-7;WU7x7-;H . 4, 4'- (9H-7/M-1/ 
y-9-^Ur>) fX [2-7x^7x7-^] . 2, 2'- (9Yl-7)V*VV- 
9-' f Ur>) fX [4-7x-/1^7x7-;H , 4, 4'-^ Hn^fb77x- 
fr*9y$&Xf2, 2'-yhKn^y-9, 9' -*Kn£7Jl^>^WWS>*tf. 

[0141] 

fcW^yT.K, A^fHn^yy, >^y7-;k 4, 4' -ytKn^fyt'7x- 
;k 1, 1-fX (4-bFQ^7x^) *9V. 2, 2-W(4-hKo^7 
x-;W) rn^y, 4, 4' -y^n^y>Jfyt'X7x7-;K 4, 4' - (1-7 
x^Xf'Jfy) f77x7-/W 7x-M^nJf7y, 2, 5-tKn*5/-4' 
-^f-/H:7x-/k a, a' -t* X ( 4 -t Hn^v7x-^) -1, 4-' fVTot 
2, 2-t'X(4-tKnJfy7x^)-l, 1, 1, 3, 3, 3-^r 
t7/Wnrw!y, 1, 2-tX(4-tKn^y7x-/H -1, 1, 2, 2-rb 
77/Wni^y, 4,4'- (9H-7;ktuy-9— f Ufy) fx [2~^f7l/7 
, 4, 4'- (9H-7/M-^y-9—f Ur>) fx [4-^f;V7x7- 
;p] N 4, 4'- ( 9H-7/t/Jj-by-9-^ Ur>) fX [2-7x^7x/-;H 
, 2, 2'- (9H-7;ktl/y-9-> f Ufy) fX [4-^Wx7-;H , 4, 
4'- (9H-7/M-Vy-9-4 Vfy) fX [2, 5-y^f^7x/-;H . 4, 
4'- {9Yl-7A<*V>-9-4 Vfy) fX [2, 6-^^7x7-^] . 4, 

4'- (9n-7)V*vy-9-4 yfy) t'7[2-y7n^y^7x/-;H „ 4 
, 4'- (9H-7;^l^y-9--f 'Jfy) fx [2-y^nMy;l^-5->f/l'7 
x/-/H . 4, 4'-ybHoJfyfh57x-/W^y, 4, 4 ' -5>t Kn^yf f- 
7 O-^Wx-^) ^ySriftfiOifiU^ 
[0142] 

7X 2, 5-hHodf5/-4" -7f^h'7x-/k 4, 4' - (l-7x-/kx^-y 
fv) t"X7x/-;k 2, 2-fX (4-bKP^fy7x-;H -1, 1, 1. 3, 3 
, 3- / \dfHf7/^n7°n^°y. 1, 2-fX (4-bHnJf-/7x^) -1, 1, 2 
, 2-fb77;^nx^y, 4, 4'- {9H-y^vy-9-A Ufy) fx [2 

-^f-/U7x7-;P] , 4, 4'- (9H-7/^y-9-' f Ufy) t"X7x7-/W 
s 4, 4'- (9H-7;M-l^y-9— 4 'Jfy) fX [2-7x-^7x/-;H . 4 
, 4'-^tKn*5/rh57x-;M*y#;5&fc#4b<. SfefcJ:0ff4L<tt. 
yvfKo^/y, 7x^bFn=>f7y, 2, 4' -yf^b7x-^ 

n 4, 4'- (9H-7;l/^yy-9-fyfy) b'^7x7-;K 4, 4'-ybKo^f 
S/-rb77x-;kX*>\ 4,4'- (9H-7;^l^y-9— f >Jt>) fx [2-* 
f;P7x7-;H . 4, 4'- (9K-7j\s*vy-9-4 Ufy) fx [2-7x-/k 
7x7-;H 
[0143] 

*(C2)T*«it42*^7x/-;Wk^ftli, l^fcWCffivvcti^u %8 
[0144] 
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m®£b UCfct ft ( C 2 ) CO 2 m C07 x y-/Wfc&»tf#4 L<{i4 5- 55mol% 
, J: l 3fflfcL<(±48-52mo 1%. 5? (CI) ^PWfeStt^^-f K<ffc£*J&**Fi 
L<J±55~45mo 1%. J 0#4 L<f25 2-4 8mo 1 S (C2) <D2 

ffic7)7xy-;H^^«ffl»iJ-^^4 5-5 5mo l %ojSSBBT^*Uf . S£*0>iHFJI 

[0145] 

sS(C l)rc«sn43PS»sS§tt^5-f Kfc-aftfc:* (C2) «2»7xy-;M^ 
^^^feh.SsKUx-T^^ftS^ft^GPCftfc.fcSfiMTWFii: fCfcL 177 
-5 0 0mmtK, «*?4L<«377-1 OOTrCfe-g.. 175&.±ti-Z>ZtX\ 

[0146] 

ifc* #«7x/-;Hcovvai, ?J«lict>itStOi:|5l«^SS^3iffl-ri»ifc^ 
[0147] , 

£a#yx-T/l^£^offl®li, fifcttr. jSjMMWIlU^Ml^tioT. l, 
640-1, 660c m-ic7)C = 0©JR^ift J: ^WCi « $»3£H!|X^ h 
/M1H-NMR) fciO, 6. 8-8. oppm^iSrnhyoe-^H, 

[0148] 

ilSLfesKUx— r;PjR*S^fWi. S(C2) co2mcD7xS-M\&mtft (C 1 
[0149] 

a. Tkiwfcu^A, mxvvA. smw>j>. m&mi-hvv 

ix^>{±. lmmzmx-mLxhx^i. 2w&&±mmixh£\,\ rwj&m 
it^commmt ixit. 2 wo? x y -Mt-^Mzn ix . 1 0 0-4 oomoiw 

*?4L<. .'J:9#£l,<fcil 0 0~2 5 0mo 
[0150] 

(T)la^iy)Vmc^mmmil-4) , byr/l^s^iHfy (7/k3^ 
y^S<0#a?iM4 1 -4 ) , y'7i x/wx/k* y , i?* 1~>VX)V** x H . ^ f-/kx/k 

s N-y.^/U-2-tfny N-xf-^-2-tn'J Hy. ^f;H^V>Jy7 
v\ 

[0151] 

& tzmshco^mmzn 1 2 - 5 0 4 1 < . sobs* t lx a 5 0 - 2 5 
mmmzmi-&zt*Kmmm£mzttixnm\x$>mmz£ mm^^t 
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[0152] 
[0153] 
[0154] 

m&fa^t^yWmnmAte. Mitt. rtfyv- ri/7yy7j (PolymerPre 
prints) , Japan , 51, 750 (2002). Sfcl^^fcJoTWt**. S^ft^'J 

Wig?**. S^#^«;^tf>»7>«A{i. flxlf. 7;WfA^tKoJf^7/K 

v-eoaRxx-fAHbt A -3 TWIST* 4 . 
[0155] 

izxv'itozttfx^i, znijmiz£m£m^*y<ktz>^M±. xiv^yit 

^^yigS^JK^$M*«^«^*^< > k LtW^^K^fRw l 

s Rw2iJ-J:V/4fcliWnfSft4ii:3&Wfc44*|fiS* t *4fc»K» #iL<*V* 

[0156] 

l/ryyyj (Polymer Preprints) , 41(1) (2000) 237. ^Z%?MfD~HffltZ£ n TWIt! 

t&^s^-vttMtmzxy), m,tzimt&zttfvz&. ttz. x)v*ywmx 
. J v-* fc5 y yumxt s - t #t# 5 k x^* 
yK*^»AL^^wb^Tm»?'aA s A#<[*]±-r«». fsM. x)v*ymm*-%-fh 
^y?-^m^i-^mzxtnf. mtiffflsa w) x-mtit>&*irtsM&#m& 

*$Rw 1 s Rw 2fc itX/ifcttWn f <I k#T£ . I7n h Ms«Sk{»4 
? nx^-A'-^WA^fg k &6 o 
[0157] 

ztih<DGPcmi l z£mi^m^mzi7}'~5 0 ommtb< . xwt 

L<«i37J~10 07J?*&S. SM¥^#^M£ 17Tm:k-fl>ikT\ S#7*WK« 
flfc LTgJBfcft L 0 &9ffltm&ZniZ k #T# 4 . 5 0 OTJJTFk-tl, £ k 

[0158] 

[0159] 

«js^s8&*a^s. xjvxywmz^&m&mm^tir&mtixte. -so 
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&*ufj:v>a*, m^aximmnwco^ti^itL i . n 3> k. ri>. cs, Mg, ca 

. Sr. Ba. Ti. V. Mn« Fe. Co, Ni, Cu. Zn, Zr, Mo. W2rif# 
3KL<. C\tlt><?)*Xi>L i ^ Na, K. Ca. Sr. Ba#iD#*L<. Li. N 
a. K^^t»iU\ ilBWiHJ^T1i£l^'. 

«»O^IM«^*Rw 1 . Rw2t5itfWnf#fc6*U JTrohy^JEtflSBB? 
[0160] 

Miai«^si: L-ctt. n^tim^®knm&£vmmmft<7)&?2 o o 

-500«U, 2 5 0~4 0 0°C#y:9#?£L<. 3 0 0~3 5 0t;#3£>fcff 
[0161] 

£7)^t-l^-2 4B§r^«4L<. 3tt^imm&XW±l<. 5^3 0^<^t: 
[0162] 

- S 0 3 MlWJ?-^IlfIi DKJK-rs^i: LTttfltf-tf . »#Ur-S0 8 

ML. ?W^rnhyttMM»^?L-C^2rllSL. »li 

{27 ^ ;UA±£®3&3-ir ^ y^T«L. *i$£l£*L. WliTI>}r££^-f 

[0163] 
[0164] 

s^/yyvy. ^^f-;^^^yhUTSF#^rnhyi4«e^. r-7if- 
o??h>\ mm^j^m^xT-^mm, xf-yy#-**-K rneyy#- 

df*-h4if^-sK*-h*jWI, xfi/y^ija-/W/^f;kx-f/K x^yy 
?*y 3-/1^ yxf;px-f^r;Kl/y7'y a-;«/m^x-f/k 
[0165] 

^B^S^S^M^^^SS^mSIWIiOMJf i: LT(S. 3-2 0 0 0 
t L< . MfcOffiM 9&1ffl^^to±<Ofctf>fc:tt2 0 0 0 um X OWH****? 4 L 

\>\ mm<7)£r)mummi&5^i oooxtm. $^nf^Li«i o~soo^ 

[0166] 

mfo&wm^^tmftmizxmm-t&zktfxz&u 4*y hs-a- 

[0167] 
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[0168] 

. mmw^r wmzm-f s - 1 * . 

[0169] 

•C*S (JiTF. E»3fcBfi^#'J>l>) . 
[0170] 

[0171] 

-f^ytHfeWiATOflrfc^AWiU^ r »Aj bit. 

[0172] 

sfc, *^0H^^m»®»4 (s«3) zffifo-t&n-smz&ux. A*y>m* 
ti-mmt^b^ox^mmimbtiK £S££#u 
mm tm<m mimmm^ hymzm%b^mmmmzmztixv> 

fate b'zm\iz^-tz> ; b zm. t%bmm?vx*-^-m< m&zt # 
b . mux. m*^mmm*&m±£*. v^v? <nm*mm<z. 

fc 

[0173] 

§£>fc, mA7vxt-^-bTuvyfcm&w^yxfrt>. AJsy>m&^ 

O e ffi^IBO t^tt^icOfc * i b X'%h i h & . £ £ T-O e Mb \t 

. miftcOt'^^^^^S^ffi^&^t. r POLYMER HANDBOOK j (J. BRAND 

rup t>m > mmmizimztix wQe m&co e ire* s . 

[0174] 

pj«3(rfflffl^i^f-;i/*a*t Lxamm . tibh&iS < d i ) ~ (d 3 > 

[0175] 

CH 2 = C ( Jj ) COO J 2 (D 1 ) 

. ) 

[0176] ; 
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(D2) 



J 3 

[0177] 

CH 2 = G (J 4 ) ( J 5 ) (D3) 

mm mmi-2Q<?)TJV*}im. axify^vm. y?n^fy/i^ ^rm. 

[0178] 

, a-^cf-^f-i^y, p-^f-;pxf-i^x o-x^x^y. m-xf/^tuy 

' p-Xf-^^I/y, p-tert-WAfl/y, ^no^fl/y, 1, 1-2^7 
xx/pxf-vy* b'^7^1/y« t-/^"7x-;k ^tV. Tb^f-^y&i: 
<03««b*x^*I#, r^ywK S/^a^df^ r^ui^ 

^ (i?) T^Ul^-K <y^> 2-tFn^fv-x^ 
)r ^ U]/ _ K 2-bb'n*y7°nbVM^) T^UWK 2-b Fn^y7"f-/k 

K AV*9W 77VU-Y, vi-WhJV T?DWK 

)V{*9) T7Ul'-K t-7W U*) T^UW-K 7?UA*# 
fift, N-n-^WSR N-7x^WSP, N 

-o-^f^7x=^?W Sb\ N-m-^f^i^U-fSF, N- 

p-^f-^x-^vW Sb\ N-o-hKn^7x^WSF. N-m-bb* 

7x^7W5K. N-m-^Ky7x-/^WSF, N- P -^b^7x^ 
vW$b\ N-o-?na7x^-?WSk N-m-;nn7x-/^WSk 
N -p-^nn7x-;WW^f5b\ N-o-^^i^WWSF. N-ra- 

n7x-/^WSb\ N-m--hn7x-;^WSF, N-p--bn7x-/K 

5H N--tert-W7WSK. N-^iM^WSH. N-Kyi/> 

te^vwylL 7?U;HL ruhy 1 ®, vM&IL ^ 

AVW. 7V-/HL 5^53ytt, ^tnyl, ^ayg, ^U;^*ylL 2 
-7?U;U7$ H-2-^f/l'7'n^^;W5>S, x/l^Mf-^xf-b-y. P -*^U 

7nb^y|tb-/k V-)VX>U*yM. b'xMSfflL 2, 2, 2-bU7/ktnxf- 
/Vu?) Ty-'Jk-K 2, 2, 3, 3-rb97/l/*ttrnt;M*?) 
K 1H, 1H, 5H-*9fyfr*n'<yi'R'(X9) 7?UV-K 1H, 1H, 2 
h! 2H^77f*7Wnr>/K^3') 7? UV-b*i?0>*7 

[0179] 

vv. t"^t7^y, h'^t'7xx;K ^yfk nt7fpy*^#lf 
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[0180] 

?)7?>;y- K 2, 2, 3, 3— rb57;M-n7*nt;M.**) 7?'jy-K 1 
H, 1H, 5H-^^7/Wo^ (^^) 1H, 1H, 2H, 2 

[0181] 

asSSflBScO^fitiflffa^OD fc *5 "3 T* ft . ^fitJf it * ^ ft - k i 0 . A 
[zm-hm^^mWi^ifi 9 SrPPi ft £ k ft o *tf)fctf>, 7*nhy£8Kd#lyT3S 
»*fiii^=Srif^*^**ffi<ft'ift-i:A«r#. M^TTftM^ii 
«HBTC#ft<I te*Wt:«m^n^-A'-S-ffiatr#ft. ifc* 

•C#ftfc*SISfett, Htt. B^n a att^fi#4T-Sft, aatftio^K^ffi 

coftftttfcfcffifift. 3 S^f^^^-yttS^^A-rft^Cii. S»rtM«fcS6 
*J:<«?«t-f*>'tt**»Ai-ftii:* { «riBk*ft. --^^{4. ^K^fCfc 

[0182] 

^liffiiScOffM^ffl^iift^Wf^fi^flrWJkLTti, x^-yyX'JrJ-^y' ( 
7?'J^K yxfuy^ija-/^* U?) 77UP-K h'Jxf-i^y/'J 
3_/l^y (^^) r^ij y-K ^U-feo-zK^'/bU ) (*?)7?'Jy-K M> 

^ fn _^ 7n ^ y (y'/hij) 7?yy-K ^y?xyxi> b-;w (y*/b 

?//\^) (^?) r^ijiz-f, y' U?) 7?y;Hfc'7x/-/k t*X7x/=*r 
yi^y-lK^^) 7;ytyyy*7?Uy-K &k'cD^tt7/l^-;Woy'-, h'J- 
. fb7-, ^y?-> 'Vflf- 7?Dl"-HBL #'Jxf^y/'jn-/ky ( 
) 7? U I/- b (#4 L < JitfUxf-yy^l) n wl/SSihD^fl^fM ; 4 0 0- 1 
OOOmS) , ^h J fy!}f | Jxfl^V/y3-;1^7 U?) 7?Uy-K t'*7x/ 
-/UAx^-y ytfdf-iH F 3 0 ^;WM^v-' * ) 7? U h , -b U vxfl/ 

HJ 7?'jy-K bU^f-n^yrn^yxf-yy^-TM HftJuftW^* 

*)T*yv-K h'J^f n-^7nA>xf i/y^W V 7 

?yy-K y;Wh>-;Pxf-i^y>j-df-9--f b'ftMa^y' 7?U1/-K V;Hf 
b-^x^Vy*^^ b'ttM&KOy' W) T^Ul'-K y;a>-*xfwy^^f 
1M KflMwhU U?) 7?Ul'— K y;H:'b-;i^xf-ixy^^ H-ftSD^T 
b? U?) 7?yy-K V/l-t'b-^x^yy^^MM b'ttMic^y? U?) 7 
?yy-bfcJ:tfV/l/t'b-;l/Xf-yy^r-7M KfflWfttfvv*^ U?) 7?yy-b 
ffTj^y^yxfi/yl-KUx-f^I, o-y't'xn^y-fe'y. m-yt'x/i^y-tf 
y N p-yh'x;Ky-tfy, y'£X;Pt*7xX/K ^b'x;^7^py^k*^#^t 

f&gfifls. y U?) 7^U;H?xxr;K y U?) 7?y/Hgy7>J;wxxx/y 7 
WyMW->l>%b°e)^ZT)\M. yxfi/y/'j3-;kt'x7 l JW-*'*- K y* 
ry^7?y-b&kV)y7y/Ht£-tk 7?yxy. Mfyxy, ^y?yxy. i 
, 7-*^^yxyiCTyxyI, y7nn^7r-fe'y^4i; Lti^fiM il 

*»xu;*x7 rHf yflis^^rtsfLa*. b vtvkm v^t? u-hftt'omm 
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[0183] 

mi-, ^y?-, ^f-t- r?yp-HB#m:#au\ 

[0184] 

*¥^^MT"4 0 0 OI&tTb&Z. t ifflt U\ 4fc, ^{ftt^T-^ J; H£ fc*»4,± 
[0185] 

[0186] 

ft=Fmmmmt ixnwnmmz&^xn. &%z<mm s ttztix®mztL&. 

*\ *&E«g|»£#t4«^«S**ro (S&K3) fcfcwcfcL #5&7>£M£tt£ 

ztizx^x. M®?ux*-rt-mffli^m^Tuh>mm&zm&x*ztzi>v>x 
*y v- ) t ttm ix x xix*-K-om/9m&*.% < %hmmhh. 

[0187] 

mM3comft^nmmfMzmtmmb ixa. 5-8 o*m%i: u i o-6 o 
mn%mti<. 2o~5 omxtfx o#* u>. ra?nx*-^is#?«fi? 

[0188] 

ic^^BfiSfSii. E^*»B*m£-OOT N 2 5W7K'ft2 4B#r B Wil^Oft»A ( 

c m 3 ) , 6 or-c-eBfr^JL^iL^cosiw ( g ) tmmi. mkiK.m&# 
<n*mm> (g/cm>) ottfcfflv vcjfc*-c**>4 - 1 a*?* * . 

[0189] 

aUt* (%) = [ (A-W/D) /A] XI 00 

**s, jttKKDjiiri^r-f *-?xm&m #u v-^si^a - u ltra p 

YCNOMETER 1 00 0" tT i i: fr't^ & . 
[0190] 

ft £ *BI{i*l|B8tt5 v ">T \$W8l b LX®h%\,\ 
[0191] 

sn^Mfc ixn. mum^mm.\z^xm^mmmt^wM\mmm^z-m. 

[0192] 

tz±X<mmifi5 OnmWFXhh^ttiWt L\\ 
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[0193] 

2mnn&fW*jlt* 5 0nm*)KU ffiKI43 0nmOT. ±0*F*U 
<ttl0nmjaTC*4. 5 0 nmJ2Lh<0*£«:. jffi^n^-A-fWiSWTO 
fc*S«Ha*C**. £Pg<0?L&W^TRBi: tT!2. 0. lnmH±«t< 

[0194] 

SB»i, ( SEM) (TEM) 

SUTCS I) . .T^ffitt^f «WKWKBrifii^ 100nm±30n mj®?flj# & HBHk* 

x s ^ A-cmfe LT»0 t . «j£fjW=?fefe § 1xk<m&<n&d&*mm& b 
U 2 Offlia±#*t<ttl 0 OWSUi^ffiHl^^sRftiik*^**. SifiHil 0 Offl 

[0195] 

*^^iS^«J*Stm (ffi*3) +tl^5|-yfil^ttttv^„ iff it 

rtawa*i^>aMW!: *> * ytts##4 1 r ^4 <r t {±n ts & v \ •< * yes t 
*«A«-&*f*iBtai<«»3wt«« j «», a *ymtti-mmm%mmzti 

[0196] 

t*>4 # yft*^ w 1 1 v ^ t x \ msmzA a ym&mx ixhx^ 

[0197] 

ttbttmmtt&m&m&ffiz. mm 3 nzm-ri 0 . 4 *y 
{4, A^ymmA^m^m^bmjimb^^m^mMm^mmitzm. 

[0198] 
[0199] 

[0200] 

ZnmmbLXte, 2, 2 '-TVtx-fVT'f-n-M;^, 1, 1 " -TV'fx ( 
^n^-^y-l-^tf-HJ/H . 2, 2' -T/VX{A-*h*i/-2, 4- 
i>X f-/!^ b 'J ;W ) , 2 , 2 " - 7*Y"b" x (2-y^n7o h°;l/7°n et— b U ^ 
) . 2 , 2 " -TV't'X ( 2 , 4-y7f^A'l/n^b'J;l') ,2,2" -TVt'X ( 2 
-^f-zkT'f-n-hU;!/) . 1- [ (l-^ry-l-^f-/l/xf-;i/) TV"] 7*/k^r 



(47) 



#112005-174897 (P2005-174897A) 



5 b\ 2-7x-^7V-4 -* h*y-2 , 4-^f/W\'l/n-fiJ;^tWV'- 
hU;Wfc£$L 2, 2 *-rVt*X (2-^^-N-7x^/P7°nt°^yTS> ? y) ~ 

giss^mryrsyyt^i, 2, 2 " -rvt* [2- (5->f-/w-2->f 5 
^/yy-i2->f^)rn^y]r«iBgft^(^««rv'rs^>ft^ 2, 2'- 

TVtT^ {2-^^/P-N- [l, l-h*^. (tKn^y^f^) -2-t Hndf^xf- 
;w] rne^-yr 5 1* > wvrs Mk£^> 2,2" -TV'tr* ( 2 , 4 , 4 - h 

2-fe U ^Aryt-^AftO-k ij ^ATy^-^AJg^^W^I. . 
[0201] 

flaws, mm ^mft^^^L^eii^fcifiS^fc^i-ftifc*^ 

zOTMiJi LTtis #JWfcyWfc£*L jftSftft. 7Vfc£«j. BSI^^ft. ^n^> 
[0202] 

[0203] 

fltt.tr. "fv* *r" . ">f/wr**7" (c i b Atts« 

fc&AU **fU **WfffcJflVvaH*0. 0 1~10 0mW/cm2gjK, 0. 1# 
~ 1 n$RSft(CTXH8tt LT i 1 § . 

[0204] 

A^y^mmx^m^mm^w^comm. m. Km. ?m. m 

[0205] 
[0206] 

xvmm. mmm. *m mmm%zcomw\miimiizx^xwgM&m 

[0207] 
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[0208] 

mmmmtLxa. x^y#-**-K rntT^-^-f- 

, ^f-;W?;PA75 h\ x^f-^T-fehTSHs h*y. 1,4 

l^sj-df^-'y^ 0SfltfSR s ^on^^y, xbn^y. - hnx^y. 

[0209] . 

2L<. iOffiU<tt5~5 0Si%. §6fc:»4L<ttlO~3 0Si%-C*S. 1 

s^jjLt^&fttfs^fls*-^ * y«^*A3*i*i-< . ru h y\mmm 

t%h. tiz. 8 0SM%mT?**ur. <m£***#«*U MBSSMtf'KK* 
[0210] 

[0211] 

mmim^m%mmtLxi±, JtexvmmwMmmmztiz. g 

WSmtlXtimtH. ?on*U, l. 2-y?onx^y, ^no^^X a- 
^onxf-yy^fc-'WNnyy^-fbK*. xbu**y, zhoi^yf^Phn^ 
flak*, X?/-/k x.9S-Art:Z0>Tfr3-iV&* h/txy. Ky*£y%t'co%%m 
#ffc*». M^-y. ^r^y. r^^4^li»WfMfc*». PKxfvk »W 
. SJ8xf-;w% tfox-x-f y'x^x—r/i' .rb^th'n^y. l , 4 - y** 

coo -hi wR%mxm i/c t «t ^ u 2 wm±.zmm ixhxw 

[0212] 

m&m^miimmzLtz®. mimwnmmm^x^xwMXhx<. m^<x 

[0213] 

AFiHKiBfcJ: -jt>f *yft*£8A-f &2rftJi. M$aJIMK 1 tJ±lflBW2 t>f *y 
[0214] 

t>f srytts^s s-^s - o . *<Mz*>\zA *ymm>iMz.$.~>xA * 
i><?)*mm-thz.ti?x%h. 4*vmmm<r>mmtLx\i. w*ywmmx 
x;w*y-f s vmmA-f&^&itz^yTs F«wi>s. 

[0215] 

fflS^^^^yttS^AffltMO^M^^^^^a^S^SrSffl-fixH'i^o 4 * 
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ivmmt u\ mmstvj *y&mmte%~x*h-mmt<?)M&Mx*i> 

[0216] 

K*a^BJ7Lffl<0Bfc£i: , *ytt£<tf*Ai: fcH-olSTtfra £ 

[0217] 

J:DJI#;««i. [m3«*^&M'J^*ytt«2gA3iJ (fcti.«"±IBx;^y 

, >r * yfta a*>«£v ^ * < srorc %&t^o&fr?>i>mi\\ zcdm-s. 
miimmmmmwit ixn. j*ymmxmkKmi%^frttdmmmL< 

[0218] 

im&irtztix»i*&£it* a ^ymmxmmm^mmmx-hiz\ttmt 

[0219] 

-hn^^y. xhnx^y^-bn^bKS, r-bh-hU^fc'O-bU/H®^ 

U\ 
[0220] 

tt^I^^WC. by/-p7x;-/H, ty^-FTSy^. f-*x~f/l* 
[0221] 

[0222] 

*^0j!co]s^«si«ttfK4. tii* m&t h m^m mv&mmt turn* *tx m 

[0223] 

x-yy As mm, ^m. twis. aw^iirt^Ka?L^H<X7cffla^is&^i.^7L 

[0224] 
[0225] 

^?L*M-^H^7ufflg«3S^WLTV^^ *<3?Lgfcl/CttO. 0 5~5jum## 
*U<. «t0»*L<ti, 0. ^tfW (SEM) 
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[0226] 
[0227] 

vz. mm^imx-mitz^m (%) xhh. 

[0228] 

*%,mm^tiz>mmmzm^t>tiz>#v txmin. 4 s k ( p i 
) , #y t'^u-f^/M-^ h (pvdf) , Jttyyx.=.\syzjir7 4 FZ)V7*y ( 
ppss) ; ^Urh^^^nx^i^y (ptfe) , sKy*^?*:/ (psf) . *r 
ijx-f/W/^V (PES) % sKU*-sK*-b (PC) . tfUxf-py (PE) s *° 
U7$K&fc\ *Jfcfci.r*i*>tf>£££tt. itotyvk^^* (Mt7/Wo7n 

[0229] 
[0230] 

TCO 2 ^(OHm&m L < ffl v . 
[0231] 

liter 

[0232] 

w\ mmruxxm-rifm. b&w&i&prvhyffimtvv-zm&hm&z 

[0233] 

wi^fcit^Ra?L^«-ri»^^ji: tTii. 7*mj y/77 ^ -a. ^ 

[0234] 

j s^iert fc^t LfcftfcSBH fl-cs^t* . * h v y ^-fcSHt lt 7° ?x? 
m-szfto. ■frt'cDii&m'oxhxw 

[0235] 
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mz x ~>xm«%ffim* t d ? § . 

[0236] 
[0237] 
[0238] 

[0239] 

Km^btii. 7r-^777^fcUit *+#-/Mts "AMyxc-72" 

N "A';^yP" , "7"7 7^A-^X8 8 0" , "7 77M-/kXllOO\ "7" 
57^-^X1 3 0 0" , "777;A-;kX2000" , "'J-*)H0 0" , ^7 
fxy/77? • A v+Mm. 77fxy7777" EC, EC600JD 

, =m\mm.t 3150, #3250 r^uyyy v?t ixnm 
mit^xmm "T>t7y~v?" %ztfwft>tii. tfct-tfyyyvfMttK % 

[0240] 

tn. m^immz, m&n^t^~i,zft&Lx^&c\ttfmmm&£xmu\ 

mmmvftjitixisi&axhmzm-xzz, zzx\ wmmmizm 
mmti-tfyzm^ti^&izts^x t . mmmm^^zm^htzmzmmm^mM 

[0241] 

m«mm. mmmw^m-s>6^, mmimzm^i^zn. A^y\mm: 
$\±~thX)v*ywm, *)v-$yw&. vymm%£<oA*y&m$:^-t&#v^- (A 

, 7/I^nr;t^ ;Px-f;«t 7;Wn7;W±it^f>«§iiJ -Y ^yf5#14 

*v&A*yW£®#W-klXi&. mi*Ta.5K54t»a "7^7 -r^y" „ flMMcft 
MO "Ac i P 1 ex" s itWiUl^W. £*l£> 
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[0242] 

moztm%x*fch. 4*y\mmi. nmmm^m-timzn&mm^km 

mixi>£\\ wmmm^A^y\mmm^-f^mbLx\i. xrv- 
#fcRBgs*istwf{i:=5rv^ n&mmm^tfih4^y\mw^bLx 

K|=tt7)T-S)D. m:IS£3*LSk «0WSr^#. MifrCl-S 0%OlM« L< 
s 5~5 0%<0«Bfl#3 6fc#iU\ 4*MS§*ii. ^iri>i§£i;M:t^£#£ 

[0243] 

U7-y-fbfr:;KPVF) . *°'J 7 -yftf-Ur> (PVDF) . ^'JMt7/Wn7 
nh°lxy (FEP) , ^ l Jrb57i^nxfi/y, # l J^"-7;^n7;^/l't;-^ 
-f/MPFA) &£<97<y*Jrf££tf*U7--. ifito**^*. Z.tibn#W 

-zmm~&*sv&&k^j-yy^xi-i'y%¥coim*jv-b<7)im-£ib. hi^ 

[0244] 
[0245] 

«fcLT«, ^$>i»vw»^'f : ti^ffijttffiffl^tg-ct)i.» fcfcx.tr. mi/ («o 

l^-^-A-TGPy'J-X, SOy'J-X\ E-TEKttM^-#>^nX^f 

7t-^yx7bA-yfs, xjuhrv-mizx&iimk'mzmfezti&zkm 
<m^t>tiz>. tumrctb^xiiX^. zti^^z^x. mzmmmzm^ 

[0246] 
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[0247] 
[0248] 

[0249] 

xm&mHrWMmim i x . mmmm & h \ Ammmm t nrnmt & m v ^ 
xmmmmsfo (mea> amthummmm&^tLhh^xmw <^ma& ( 

man. r'95M&i 1985, 53 , 2».Ea0>fl5¥* v^ik r ^'^ xi/^bn^-S^ 
;P Hf-^xyXj (J. Electrochem. Soc. ) : Electrochemical Science and Technology, 

1988, 135(9), 2209. mtaxzmM&nmTUAmm&K) zmstiztm 
mxhh* mj°vxt,z£t)~Mt^h^b\m&L\xHmxfohi>K *m&*m)M. 

. mftTnMwm^7kitzmxT\sxLxi>£^i. 4*ym&*irt&xv'?- 

XimLXi>£\,\ 
[0250] 

*wnmtt?w&mm®m&m®tLxte. mm. m&£v*?>. ^y. 

y'xi^y. 7?y. X9J-)V. 4V7u\?)VT)V3-)V. T-thy. xf-py^ya- 

6 ^^ft,^*5j;t/;tLfe k 7Kk «a^wwr i 2«ja±*>i&£* 
Tt> «t V\ ^t^s^^m^ft^yxx^^^otg^^^KSic i - 6 tf>W«flS£ 

[0251] 

^«ss^*(c«^§tis»4^coM«i[ i -6 mmtikwco^mz 2 0-7 0 m 
M%ffm lw ^rs& 2 oMR%&±tt&ztxnmM%m^x.*)v^-®Aitn 

[%NS0f] 
[0252] 

cof* "5 s tfyv-^S^jfcfl-^Mtflfr, x/k*>«c7)iL jB*5rk'£#-f UfcjEW 
^tWTIi&V^k&BHTiK, 
[0253] 

( 1 ) xju^ymmm 

mm. mmcoxw-iz^x. jtm^mzx oasui. c u. Ncomn. £ 

UWiTm^VmW. v a r i o E LT\ * Jfc. S<0^*ftt79^3«S^& ■ M^'U ^AtfS 
fl-ffUOsi? U V-^ffljjitb^ MMi)^ A&fc >9 ym&mA (mmo 1/g) £ 
[0254] 
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( 2 ) -s&miH*. 

jKU ^-WSMWH^GPCfc J: DWfcU;. «^aj»fc*SMB*ftN0H(® 
HEfcLT*V-»HLC-8 0 2 2GPC*. £fcGPC#7Afc t/OftV-KTSK 

ge 1 SuperHM-H (I*tfl6. Omm. ^§ 15cm) 2#£ffll\ N-** 
^-2-enUH>1ffi» (IMfcyf-^AtlOmmo l/L^^rr4N-^f-;P-2-f 
OU K>**WrC, ifi*0 . 2mL/m i nT*U ^^UX^P^fftj: OfiM 

[0255] 

( 3 ) ^Wc®iWn f , *5 ±IPF1W$Rw 1 , Rw2 

frtt**T*4^t*¥<^— ectSSKoTlteL-C^fe, &<>>frM>SiGp£jg5£ 

£ffSJttrw£8(!lJ£Lfc8L E*>^II^S^*^ (DSC) 
[0256] 

d s caiaKm^Afc LTti. i-f^ffl^ - 3 crest- 1 0°C/#?)«C-&9 

U *<0»> 0. 3 0 C/^jSJK-C-5°C^-C-'#fiLSM#^3iS(:TSySSrffo^. 
D s c38S«o«MB*i «krX*#{iTIE<o J: a t tfc . 
[0257] 

DSC^E'-TA Instruments 1±Ss "DSC Q100" 
f-^«S«ai :3KPU-9--f-b^HH "TRC-THADAP-DSC" 
jgf££&ttlfl: -30-5*C 

: 0. 3*C/# 
iffl*:£j5mg 

[0258] 

0-CT2 4B*ISI£28aSLfc&, S^t«#< IS^fc®P«^^O^H-SiG d 
m=Gd-Gp 
Wt = (Gw-Gd) /m 
[0259] 

JJE«ff«BiB , Cftfe*i4DSCilli«3&»6. iraStfUfc* (n l ) fctt-5tW*l ( 

wf ) & % ttzm&mrt ( n 2 ) z&^xmtim (wfd a*. &m 

a (Wt ) ^^V^Jctfc XlfmhSMZ^lBKZ-tT. (Wn f ) 

*>fc («aW«3S (n3) ) . 
[0260] 

T 0 = O. 0 CO 
AH 0 = 7 9. 7 (cal/g) 
= 334 ( J/g) 

arts, *agi±a^:^asp w-^yt-izmtLx^tz. 

[0261] 

(4) aw 

[0262] 

(5) 7°nhyfE2iftA 

BHfcOtCfl* 2 5°CcO|fo}ct2 4B8aS»U$L 2 5°C. ffl*fiMJS5 0-8 0%c0» 
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gut. 

[0263] 

SSSSHfc LT(is S o 1 a r t r o n«*&fc5*W£2'*TA (Solartron 12S7 Ele 
ctrochemical Interfaced Z. V'Solartron 1255B Frequency Response Analyzer) Srffiffl 

Lfc. -9-y7°;Ki, ^mmfciy'^l Omnuo28W)P3JB«S Ut^xID latin 

HkgJWTiSU. WJMMtfiO. 0 3 14cm*tftS. ^771^*8 

ass* i*i wn b >m&A zmtz . a mesas*: o & o t . mm 

[0264] 

(6) ruhymmmB 

mwmmz 2 5x:wa*t 2 4n#iasatu:«, 2 sr. ffl**sg5 o~s o%*>* 

[0265] 

ffl^Si: LTii. ^4-mXM€m^^iiSi/Xf-AH AG 5010(HZ~3000 
50V 10A Power Unit, HZ-3000 Automatic P 
olarization System) is ±tfx*x:7|l!l8iSff-:7n >y ^MJl«#tt 
##fi§ (Frequency Response Analyzer) 5010 Sr^ffl L 
. 2 5*CfciiVvt, 2SfS : Pffi-C5E«fiM yt:-^y^a£*ffV\ Nykist|H7' 
nby^SS-^ftJt. X«fi«i. 5 OOmVh Lfc. ^y^Willl Ommgf. £ 

S10~3 0mmSK^)JRftffl^fc. f^r/Mi. «sKw*T*'warau;fc0>fcffl 

v^ 0 ttfi& lt, itai o o/zm^aAK (2*> fcttEW:. «w*9-^wr<d^ 
mtrnmiz, %\^z^zfr^yy)vm<?)&ttHzn Lxuxth x a tsasu/i . 

[0266] 

(7 ) ^>y-/H®i*A 

BHfcOfSB* 2 5 Wtt*K2 48^£S^fcSL 2 O'CfcfcWt 3 0M&%*?/- 
[0267] 

Hffl-fe/Hat , 9-V7 , A«fc«». -\fi-<9-fe/W3itt* (6 0mL) £AtU WjCOW 
t{±3 0£ft%^^ywP*SFffi (6 0mL) £A*Ut. -bM)8ili#8 0niLt*o 

«ffU:. 1B$PJL 2B#p H ^j;V'3^g^^TM7K*^aiL/i^^/-;kftSrfe}$ 
WmWiX?U~?yy77 4 (GC-20 1 0) T«eU&1U:. ^570«**»6 

#flE5« • o 2 a o -en Lfe . 

[0268] 

(8) ^/-/WiJiMB 

3 0 fi*%* ? ;-)V7mm<nfrh 9 1 WW ? / wM^fcfflv^flWi* ±12 ( 7 

[0269] 

( 9 ) 

H*«-?H m^^^nT^-flf- (EPMA) JXA-86 2 1MXfci0T 
[0270] 

M«J± 15kV 
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Mmm& 15kV 
m&fo 5 0nA 
IHBO^Na 3 0msec 

BStifc ■ HSJI 256X256pixel-0. 3 3 6/xm/p i x e 1 
*«fX« ■ SKa(5. 3 7 3^Xhn-i.) - PET 

[0271] 

KJ&fcD) ^m^J (mW/cm2) fcLfc, 
[0272] 

X*;l^¥-§*I4. ffi*. MEA"C0>MCO&3£fcTU5$ (n4) fcttHfLfc. 

MEATOMCOii ^y-Hj^fe^Sra^tlttirt^yrU^Ufc. 
Mfe«ftT0C-VCSH (ft?$i^F»Jl£Ss) . *4V^4MeOBSft*SI^IBlfaicro GC CP 
-4900 (y-x;WxyxS^?nvf-^77) £ffl^fHlL£o MCOli, ^yr 
U y^#X*<DM e OHh ri^f«^tt&$I£ LTmffi tit . 
[0273] 

m . 96500x 6x^x^x1 

3600 x 9650 Ox-— — x r -— ~~x6+ — 
^ 60 1000000 10 

[0274] 

X*>MM&* : Wh 

mm : mwm (^mmmxuiomLtLximifz. > 
2ftg : »W * y-/i«K ( % ) 

MCO : ME AT" COM CO ( jxm o 1 ■ m i rr 1 • c nr 2 ) 

rn^rnrn ■ ikkmmmm mis t s oiekbk ( m a/ cm^) 

[0275] 



[0276] 

kIS^U^ai 7g. tfn^yyiig, feitfh'x (4-7;Wo7i-;H 
7x-;^7^^yF3 1g^IW, N-^f-^tnUH^ (NMP) tf. 16 




(e 1) 



HQPEPO 
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m^m, &mQXf;-ji'*?mct&zbTimzffi\ imsa <e 1 > tcT*s<t 

£HQPEPO££*Wfc&fc. • 
[0277] 

N 2 #fflMTT\ ±IBT-1#^>tL^fi^* (HQPEPO) 5g*^nn*;^K 
HQPEPO£#fc. 

»4>fUtX;W?yftHQPEPOtt, X)Vfr>WE&9L2. lmmo l/gT&>3. fi 

[0278] 

(MM) 

Rwlli6 8ii%, WnfiW. 5 8t*-)fc. 
[0279] 

Jlii2i®l<D]£fftf)t>tf>£#T. MJ¥2 1 0jum*>fc*>(COVvCHU /IdM* 
A(42 5/xmol ■ mi n" 1 • cnr 2 s 520nmol ■ mi n" 1 ■ cur 1 , 7°Ohyfc 
*fltAW:5. 2S ■ cm- 2 . 9 8mS • cm-'t*-)ft. 
[0280] 

4fc|RJ¥l O5/m05fcOfcOVvttt. **./-;W$i*BW;5 1 nmo 1 • mi n"' 
■ cm-i, ruhyimmBlH 5mS • cm-'t^ft. 

[0281] 

(fl«**6**>fl*) 

a^lffi; 2 0 %#'J f h 7 l/y (PTFE) 36#«yi£ttL 
, *O±fcPTFE*20%^;^-#y75y?#l[IK£aiU MltLTHSffltSr 

[0282] 

l*k«WH6H±fc, Pt-RulM-^yt "1-7 WMbfrt>%&7J- 

ri^x-rsifc-cawss^* (me a) 

[0283] 

( mftttsmmm^Maim ) 

^titJt'jfilEffia^* (ME A) JiV^hntAtUI-feMHryM^ Ty-h'tlt 
3 %y ? y-/Mci»»L * V - KfflfcSSteS UB*T«Wi8mtEI!! k Lfc . 

JtRfiaJlO 1 17£ffiJHUiMEAfc*fl/C. *HJfi^MEA(iffi* 

•CI. 5ft., x*;Wf-S*ei. 8fiftf)ttt*Lfc. 
[0284] 

[ifc«Ml] ^y" 1 17 

ifr]K<0 l l 7Ji (rasK^aH (f&ft£) ) fcJBW rahyewstj 

itf**/-/W8iSS£il E ffi Lfc. t7^yn 7Ktt* l o 0T:«>5%iSiHbfc** 
*£T3 04h MV^Tl 0 0°C^5%ft«fpt;T3 0^aL^m. 1 0 (TCOlBM* 
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Rwl(±49S*%, Rw2ii44fiM%, WnfteO. 18tf)oft. 
[0285] 

mmi±2 1 OjumX'fot), *?J-)UimMLAli6 0umo 1 ■ mi ir 1 ■ crrr 2 . 
1260nmol-min- 1 -cm- 1 s J— ZloIjiJlBii 1 13nmol - min-' 
■ cm-i. rnhMS^A(i5. OS ■ cm" 2 . 105mS- cm" 1 , TnbyfS^ 
Bf48 0mS • cra'^Th^fz. 
[0286] 

"i-y^y" l l 7IIS£fflv\ ^«tt^*tft^*j»^S»4*?i^«iHtS 
Mlfc PlitUltofc. ^!±8mW/cm^ X^.;^-^M{40. 2WhT-&-?fc 

[0287] 

[HSS092] X;^WkHQPEPO 

mmm 1 H«£ LT#£*;i/* yftH q pepo^wt, ^^JltM^ff o 

(1SJ!) 

* h r s ream t-r 4«rak u an***;? ? xMLLfcaasMf u 100 °c£t 

4«SIB»ait'rattlE*Kt*Lfc. § £>fc. £3t#*£ffl»T* 2 0 0-3 0 orrci b# 
HWC#JiL, 300W1 0^jD^-TI>*frT«aL^ JStf£L£. 1NS1 

fc 3 0 istuijgat lt ro b >m Ltzmz . ^fl#j«^a*fc 3 a Hja±«at Lxtt 

[0288] 

Rwltt8 0llX, WnfiiO. 5 3t^t. UltffllTHJfeilfeJISfclJt^ Rw 

mt2%m<7>m&<7)i><7)*%x. jm2 0 0Mmcoi i co^uxit. *?j-)vm&& 

Mil 7 //mo 1 • mi rr 1 • cm" 2 , 340nmo 1 • mi n" 1 • cm" 1 , 7°nbyfg 
m&AH5. OS -cm" 2 , lOOmS-ci-'t^fc. 
[0289] 

£fclRJ¥l 0 5jum?)i<a£ovvtti;, p«^y-;HSiSB{i3 3nmo 1 - min" 1 
[0290] 

[WtW3] ^*yftBPPEPO 




(e 2) 



[0291] 

1 9gfc£*fc£i:£W;i, HSfiMlfcRattT. ±1£* (e 2) tT*S*l4BPP 
E P o U £ fc^w* ffcts i tfWR* •Cfcfro . 

[0292] 

^W-^K3HfK2. 7mmo i/ gs MX s F^ : Ht2 2 
ist. Rwlti6 511%,WnfliO. 4 6t*-jft. 
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[0293] I 

JS«2«iMJI<Dk<D£f#-C. JSlS2 2 0/im<Ditf>fc:oVvC{i. ;>< ? 7-;l/ji>§M 
Af43 5 //mo 1 ■ mi n- 1 ■ cm" 2 . 780nmo 1 • mi n" 1 • cm' 1 , 7°nbyfS 
m&.AH6. 1 S ■ cm" 2 , 1 3 5mS • cr'tt-jft. 
[0294] 

*^|RJS9 5/zm^)t,^fc:oV^T{i. X*y-;W8fi*Bli7 7nmo 1 -min" 1 ■ 
cm-i. 7°nbyfK^ftB{41 0 5mS ■ cm-i"C&ofc. 

"-^7^y" l i7Wt<. rnfyg^tt. mmmnmizts^xmx^ii 

[0295] 

[JtKW2] BISAPEPO 

Wn 
[0296] 

PJ{i9 0junrC*9. ^^y^iiiAiiO/imo 1 • m i n"i ■ cm" 2 . 
Onmo 1 • mi n-i • cm" 1 , 7°P h MSSEAiiO S - cm" 2 . 0 m S • c nr 1 ?* 

[0297] 

Lmmm.4 ] x;w^tB isapepo 




(e 3) 



[0298] 

s gtxifcikfiWtt. mmi tmm^Lx. ±m ( e 3 > tT^stisB 1 s a 
p e p o t> £*/u* yvc& xx/mmt ?*frofc. 

[0299] 

#^ft£X/^y«4. X}V*yimmW.2. 7mmo 1/g, SftT^H^Ml 8 

RwlJi6 3M*%. WnfiiO. 5 0"C*ofc. 
[0300] 

&li:2g£cO]RJStf>t><9£*§T, RJS20 5jLem*>itf>(COVvat. * ? / -/WtJSJI 
Ai43 9//mo 1 ■min- 1 -cr ! 1 790nmol • m i n" 1 • cm" 1 , 7°nfyfg 
#SA{46. 5S-cm- 2 . 13 3mS-cm-'tft^. 
[0301] 

ttzWm-9 1 um^Mz^Xte. ^^y-/HSBBIi7 8nmol -miir' ■ 
cm" 1 , 7°nbyfS#jKB(41 0 2mS ■ cm-'t^ft. 
"i~y^y" 1 17fcifc^ 7°nhyfS«tt, «SH3BBMK>W*fctiV^TftfLT^fc 

[0302] 

[Hti$l5 ] XMyftHQPEMPO 
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(e 4) 



HQPEMPO 

[0303] ; 

%X)V*yit*^)-?~^mzii^X . b'X (4-7^n7x^) 7i-WX7 
4ytt s sY3 1 g&t'X (4-7;^P7x-;U) yf-/P*X7 4 y^^F2 5 gfc 

^ttzz-twm, mmmi mnizix. am (e4) tresis hqpempo 

[0304] 

#£ii£x/w*y«2, x;^y^^S2. 7mmo i/g. BiTWfai 5 

Rwl(i6 3ll%, WnfiiO. 4 8t*o^. 
[0305] 

mi&2WM<7)mm<Vi>cr>£m. W9-2 3 5 p.m^CT)\,Z^X\i. ^7-/^131* 
Ate 3 6;umol ■min- 1 -cra- ! , 840nmol • m i rr 1 ■ cm" 1 , 7°Ohyf£ 
m%.A&4. 7S ■ cur 2 , 1 1 lmS ■ cm-'t&^fc. 
[0306] 

ttzEJf-l 0 p<^7-;Wiji*B(i;8 5nmo 1 • mi rr 1 

• cm" 1 , 7°nhME^-SB{i8 5mS • cm'itt^t 

"^7 4*y" 1 1 7£Jt<. MiillftttffiflTV^. 
[0307] 

[H»J6] X^tfyftB I SAPEPO/B I SAPEEK 
HL26] 



(e 5) 




BISAPEPO/BISAPEEK 



[0308] 

Wbtf U v-^jftKtJV^ s b K ndf 7 y 1 1 g £ t'X 7 x 7 -;kA 2 2 . 
8gte3&L b'X (4-7Wn7i-;P) 7x-;^7^y^yK31gl:23g 
fc^i.. fx (4-7Wn7x^H ^y5gm!inUi;:i:£Wte. UStMlfclPI 

#£LT. _U£* (e 5) IZX^ZtlhB I SAPEPO/B I SAPEEK££j£U 
$ £>fcx/u*yft:B JtfMRiWr ofc. 
[0309] 

#^ft£x;i/*y«i. *;W?yK2£$j£2. 6mmo l/g. SM¥*J^M3 5 

Rwl(i6 5H%, WnfiiO. 4 5t*-5ft. 
[0310] 
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Ate 2 7/zmol • m i n" 1 ■ cm' 2 , 600nmol ■ m i n" 1 ■ cm" 1 „ 7°nbyfS 
HEKAU6;. IS -cm- 2 . 134mS ■ cm^tt-jfe. 
[0311] 

££JD?1 0 4jLtmtf>fctf>fcoWCli N ^^y-;l^5§MB{i6 1 nmo 1 ■ m i n"i 
■ cm" 1 . 7°nbMs#SBi±l 0 3mS ■ cr'fifeoit. 

[0312] 

[H»J7] XMyfHQPEPO/PEEK 
(e6) 




[0313] 

-fy^i^H3 1 gSr2 3g^i., t'X (4-7WD7x-rt') h y 5 g SrjiiD L 
feifcJJWis SWWlfcH«fcl/C. ±IB* (e6) fcT*3*l&HQPEPO/PE 

[0314] 

#£ft£X;W*>-«2, X;W^KSfcg2. 7mmol/g, fil:¥%^fi3 5 

Rwlf±6 4S4%, Wn f (20. 4 7tft-J)t. 
[0315] 

A!i3 8/imo 1 ■ m i et 1 ■ c nr 2 , 7 80 nmo 1 • m i n" 1 ■ c nr 1 s 7"P h V\i. 
»SA(26. 3S-cm-2 N 1 3 0mS ■ cm-if*-)/;. 
[0316] 

SfcJUfl 0 4/zm<?5t><0tOV^T{i, P«^y-;Io®S*B{S7 7 nmo 1 ■rain" 1 
• cm- 1 , 7°nbME»-KBiJ:l OOmS • ci-'t^ft. 
"^-7-f.^y" 1 17Wt<. rnb^SItt, »Mtt^M*(cfcv^fttiTV^ 

[0317] 

[HttfiJ8] X;k*ytHQPEPO/PEES 
[^28] 



(e 7) 




HQPEPO/PEES 
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[0318] 

4 y7t*is¥3 1 g^23g(Cfi, t'X (4-7MD7x-^) X;i/tfy6g£ilfln 
UW4. H»J 1 4: E8fc LT , _ti£* ( e 7 ) fcrC^SflS HQPEPO/P 

[0319] 

#^ft£X^*y«fi. X;P*ylH!»K2. 4mmo 1/g, SA^^i2 2 

Rwl!i6 11I%, Wnfi^O. 4 9tft-3fc. 
[0320] 

JSJi2»Djg|JS<7)^£#T, J|»¥2 2 0Atm^t><7)fco^'rii. **/-;lo$MI 
A(±39//mo 1 ■ mi n" 1 ■ cm" 2 . 860 nmo 1 • mi rr 1 • cm' 1 . 7°nhyfg 
m&AH5:. OS • cm" 2 , 1 1 OmS ■ cm-^&oTfc. 
[0321] 

£fcJD¥9 Sjum^tWt'OV^tt. ^^y-;l/3Sia*B{48 5nmo 1 -min" 1 - 
cm-i. TahyfE#SB(48 0mS ■ cm-i-?*-ofc. 

"^-7^y" 1 1 7fcJfc*, »H«Bfttfc*JV^fl»iTV^. 

[0322] 

[H»W9 ] x;^ >{t# U *X7 r - b 
[ft29] 




(e 8) 



[0323] 

( *x/P* y» u ) 

1, l-t*X (4-tHn^y7s-^) y;nMfy4 0mmo 1 , 7x-/k* 
X*yfy?nyF4 0mmol, itfh >JXf-;|/T$ y8 8mmo 1 fcfljW^ 1 

s-^Ss ?j-)V7\<x°mcth tkx*mmm\ ±m& (e8> tt*s<i 

[0324] 

#^ft£x^*y«2. x;Hfcy&SWK2. 3mmo i/g, Sfi¥±^^S87J 

Rwlii6 2**%. Wnf (40. 4 5T*^fc. 
[0325] 

M(±2SP^MJ?^i^^#T. HJ?2 1 0 jumOiOfcoWtfci. *9 J-lVmA 
A{45 0 mo 1 ■ m i n" 1 • cur 2 . 1 0 5 0 nmo 1 • m i n" 1 • cm" 1 „ 
7°nbyfE#«A{45. OS -cm- 2 . 1 0 4mS • cm-'t^ft. 

ttzWtl 1 Ojum£)i>tf)fc:ovvai, ^^7-;^5§*B{41 OOnmo 1 - min 
-i ■ cm" 1 . rnbyfe»SB{48 0mS • cr'T^fc. 

"^7^y" 1 17£Jt^ jmtSrttfcBVvctthXVxfc. 
[0326] 

[ niftOT i o ] ftitt8£fig Lfc^u* y^B I S A P E P O 
j£ ( BfA^ ^f-yttl^ *7 bnyEBC 3 0 0-60) £ffi-?-ca*»HMT. 
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300kGyc«M2«L£. 
Rwlii6 5fiS%, Wn f {40. 5 0X'fo~?tz. 
[0327] 

AI&2 lumo 1 ■ m i rr 1 • cirr 2 s 4 1 0 nmo 1 • m i n" 1 ■ c nr 1 „ 7°nhyfK 
#KA{±5. 5S-cm-2, nomS-cm-iTJboft. 
[0328] 

*fc|^9 0//mWi*)fc:oVva±. ^^y-/HS!Bli4 0nmol ■min"> ■ 
cm-i, TuY>mmmBl±8 5mS ■ cm^Th^fz. 

"i-7 4*y 1 1 7fcjfc*, j>»litBfttttJV^T«t«tflHlTV^. 
[0329] 

[ Jt»J 3 ] y<fbK 'J x-f^x-x;^ b y 

^ij x-f /kX-f h y t Lt t7 M/ 7 ^ ^tt!4 5 0 P F & ffil \ Polymer, 2 
8, 1009 (1987).tlB15^^'CX;l'*y-fli^Ux-r^x— r;k^y££j£L£. 
ft&iWiX/l^yftttli, ^;P*yKS«Sft2. 5mmo 1/g. SiT^^il 8 

[0330] 

Rwlli4 7fi*%. WnfUO. 4 3tfcoit. 
i<olB±*t«U<IWILfc. 
[0331] 

HWW±2 8Ojum-C*0. ^^y-;W*i*Attl 12^mo 1 • mi rr 1 • cm" 2 . 
3140nmo 1 ■ m i n"» ■ cm"'. 7°n b yfiM&Mi. 5 . IS ■ cm'K 143m 
S ■ cr'ttut. 

"^7 4 *y i i 7 tjfc^ t°d h ymmtmK*>it>M>. mmmtm^ 

[0332] 

XA*>"fl:FL5 0PEEK 



(e 9) 




[0333] 

( *X)V* yfbtf 'J v-^-^jS ) 

Rl*'J^3 5g, tHo^yyilg. 4, 4'- (9H-7;M-i^y-9- 
>f ijfy) t*X7x7-;P3 5g, t5itX4. 4 ' -y7;Wo\yy'7i 7 y 4 4 g 

£fflwt, N-^^t°oy ny (nmp) i 6 creese fcfi^fc. 
s^a, *&u ^^^j-ivx-mcth^bx-mmmw (e9) -c* 

$*U>FL50PEEK * £MWfc#>t o ^SXT^^JM 1 1 ^ fc . 
[0334] 

U/W^yffc) 

N 2 «fflMTt\ ±fETl#^tl^S^* (FL50PEEK) 1 0 g S: ? nn* 
/PAfcJffllFS-tffcas iL<itfLW^nnxMyli4mL^<D)iiFL, 
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ftyitF L 5 0 P E E K fcftfc. 
ftbftteZJUTtiyfcF L5 0PEEK.it, XJ\*fc>WBBSf&2 . 3mmo 

fz, 

[0335] 

(«K) 

•b b T 5 K i: t £S ft L- , 1111^7 x3SflU:t:giE5^ U 1 0 0 "CfciT 
4^iafBS : LT»jK^I^*t!t. § &fc, £*#X»H5"K 2 0 0-3 0 0°CiT'l B# 
^rC^ilU 3 0 O'Ct 1 0»»n^-C«lLfci, »Uc. 1N«K 
HZ3B WiSl LT 7n h >WM LfctMc . ^fi*»^«*fc 3 0 HJjLhJSa LT;fcfr 

[0336] 

Rwltt8 6fii%, Rw21i68li%. WnfliO. 54t»ofc. 

ttl. ^^y-;^iiftA(±l 9 //mo 1 ■ m i rr 1 • cnr 2 s 3 04 nmo 1 -mi 
n-i • cm-i. yvh>{m&AlS6. 0 S ■ c nr 2 s 9 6m S ■ c nr 1 . 

[0337] 

I*«t^ niitt 2 0 t b 7 ( PTFE ) »lSrffl^T 
[0338] 

fcTlSSflSSte* (ME A) fcfEHU:. 

[0339] 

( i^^«sra!P*«ffi<ofes ) 

% 6 ftfc M E A £x 1/ ? h n 7" AttS-fe/M3&# T / - Ffflfc 3 0 ? 7 -/WK 

mm i imi&WMtmzmLizMEAmtf "i~?<yt>" 1 1 7ji£:ffifflL 

fcMEA CJttSWl ) ±Dft7J (mW/cm2)T-2. lfg, X*^aM§« (Wh)T3 

. i mcom i . muzim&i lt vvt . 

[0340] 

[HfftWl2] X;^7fFL50PEEK 

ISSWl 1 fclRl«^tT#^X^y^FL 50 PEEKS:. N, N-^f-^T-feb 
TS b«fc LT^'^XSSJiteTtEMffit. 1 0 0'CfcT3B#P^It. ?i2t£:&fcfeL 
SURUfc. 

ft&fufcJlBi. WM2A OvimZ'fo 0 . iSfeSBBcO^BFSrlRTfcofc. 
Rwlli6 81i% < Rw2Ji53a*%. WnfiJO. 5 6tftofc. 
[0341] 

^^7-;l^3i*A{±l 2jamo 1 ■ m i n" 1 • cm" 2 . 288nmo 1 ■ m i 
n" 1 ■ cm-i. 7Df7fiilAtt6. IS- cm" 2 . 1 4 5m S - c nr 1 , 7°n hMi 
*«B(45. 5S-cm- 2 , 132mS-cm- 1 T'^fc. 
"1-7 a*>" 1 17fcjfc^ rnbMs^ttfei^MKIfttfcffiix. 

[0342] : 
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[mmmi3] X;14yftFL7 5PEEK 
(e 10) 




[0343] 

bKn^f/yi 1 g*6gfc3&»i, 4, 4'- (9H-7/P*py-9-' f Ur>) t* 
X7 x 7-;W3 5 g * 5 2 g tA^JtmWiUSt^ 1 1 i: miZ LT , ±fBst ( e 1 0 ) 
*C*S*l.l>FL7 5PEEK£-&j£U § ^X/l/tfy-fL SBL 18«fl^£tt<OfftKL 

[0344] 

#Wlft7.;l/*WkFL7 5PEEK11 2 . 2mmol/g 

Rwl{i7lS*%, Rw2(i6 4fiS%, WnfliO. 5 2fft-)fc. 
[0345] 

ttl. ^^y-;P@iiiftA{i:2 9/xmo 1 • m i ir 1 • c nr 2 s 4 3 5 nmo 1 -mi 
n" 1 ■ cm" 1 , rnhy^»JSEA{±5. 8S • cm" 2 . 87mS • cr'TJut. 

frofc . 

[0346] 

EA (JHRWl) ±Dffc>7 (mW/cm')tl. 5f&, X*/1^H8« (Wh)tl. 9 
[0347] 

[S6HW14] XMyftFL7 5PEEK 

*»Wl3fc|a|fll«CfC»fcX^*yftFL7 5PEEKt. N, H-i?X*frT±h 
TS LT^'^X«±(^t@MffiL. 1 0 0°CfcT3a#W*L. «g«*L 

mtdzmi* mi sou mti, o , mmw<mm&m'h~>tz. 

Rwl{±6 3SM%T'$>ofc. 
[0348] 

4fc, JlolBiM A &1 5jumol ■ m i n- 1 • cm" 2 . 27 0 nmo 1 - mi 

n-i • cm-i. TuYVimmMib. 4S ■ cm" 2 . 1 1 5mS • cm'K TnbyfS 
3*KB«:5. 8S-cnr 2 . 104mS-cm- 1 t*-jft. 

[0349] 

[SUSHIS] XMy{tFL2 5PEEK 
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[ft32] 

(ell) 




[0350] 

%zji-fc>ik#V~?-cO'&mz&^x, hb'n^yyiigingtK. 4, 4' 
- (9U-yj^]yy-9--i Ur>) t*X7iy-;P3 5g^i8gfc3&»i.feJ^H±H 

Ml JJS*(el 1 ) TSS*l4FL2 5PEEKfc£jfcU Sfet 

[0351] 

4fc» f#£ftftX;l/#yftFL2 5PEEK&. .X/U*y^»t2. 5mmol/g 

Rwli£6 9S*%, Rw2te5 5S*%s WnffeiO. 6 3?|>-5fc. 
[0352] 

4 £ s StefifcJWi . JiW 1 8 0 ix mtJ) 0 , »3Sfe3aBB^*«?5rl!rc* -a £ . 
Sfc* X*/-/WffiiMA{i3 5Aimo 1 • mi n" 1 • cm"*. 6 30nmo 1 • mi 
n 1 ■ cm. 7°nhyfE#JtA(i6. 6S-cm- J s 1 1 9mS ■ cr'tint 

[0353] 

EA (JfcfcWl) iOffi* (mW/cm')?l. 8fg, X*^af-g* (Wh)T"2. 1 
[0354] 

[IOtWl6] XMyftFL2 5PEEK 

HtfiWl 5t|Sl*fcLT#^X;^y^FL2 5PEEK^. N, N-*JX+frT±h 

xwmuz. 

%^Ktzm\i. mm l 8 0//mt$. 9 . *rt^a*B&K , ca-3fc. 
Rwl{i6 lii%T*-3fc. 
[0355] 

tti. X:?y-/loijiMAy:l 5 //mo 1 ■ m i n- 1 • cm" 2 . 2 7 0 nmo 1 ■ m i 
n- 1 ■ cm" 1 . 7°nhyfEzSSA(26. 4S ■ cm" 2 . 1 1 5m S • c nr 1 . 7°n byfg 
#SB(45. 8S ■ cm" 2 , 1 0 4mS ■ cm" 1 

"^7^y" l l7Wt^ Tnhy^ittfeilflBHifiWttfcftft.. *fe^K*o 
[0356] 

[JtRW4] X/^yftFLlOOPEEK 
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[-ffc33] 




(e 1 2) 



5fcX;P*>"(bKUv-0^jS{CtSV^T, t Kn^/yi 1 g£€»&U 4, 4'- (9 
H-7/WVy-9-^Jf» t'X7x7-^3 5 g £ 7 0 g fc^;t£WWill»U 
lt|sI«tLT. JbfB^ (e 12) T-S£tU>FLl 0 0 P EE KSr^jftU ££>fcX;W 

[0358] 

ifc, #W^MV€FL100PEEKil ^;t*>«Safj£2. 5mmo 1/ 
Vt^-Cmm 1 1 ^ LTtSffiSSriS^/S**. *>U*yfcF L 1 0 0 P E E K#N , 

[0359] 

[HMM17] X/l/*yffcCF5 0PEEK 
[ft34] 

(e 1 3) 




*x/W-xy^U"7-^jSfc:tJV^T. 4, 4'- (9H-7/M-^y-9— f Ur> 
) fx7x/-;B5g&4, 4'- (9H-7/M^y-9--f Ur>) fx (2-y 
f^7x/-;H 3 8 gt3&>^3tJ^Hi^SS09l 1 iPOSIfcLT. _hlB^ (el3)tS 

$tLi»cF5 0PEEK^^L, S6tx^*y-(fc. mm. mnxffi&knm. mft 

[0361] 

t/t. #fetl/cX;^y^CF5 0PEEK{i, X>P*y®MJg2. 2mmo 1/g 

Rwlli9 7ii%, Rw2tt7 5S*%. WnfliO. 3 7«. 
[0362] 

£tz. ^>7— ;lo®SMAii2 1 Atmo 1 • m i n" 1 • cm- 2 . 378 nmo 1 -mi 
it 1 • cm" 1 , TvhyimmAlte. 2S-cm-\ 1 1 2m S • c nr 1 "C&ofc. 

"-fy * *y" 117 Wt^. 7n t- yrsltmi;^ < . «fflafi»fttfcfth.T s 4 
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[0363] 

EA (jfflmi) iOaj* (mW/cm 2 )T-2. 1 fg. X^jWf-gi (Wh)T2. 8 
[0364] 

[HffiMl8] ^*yftCF5 0PEEK 

HttWl7fc|S|«{cLr#fcX;W*WI:CF5 0PEEK^. N, N-S^WTfeb 

r s k asset lt #5 xmm±^mm^ u 100 °c^t 3 &iaf@i u t 

"CMRU:. 
[0365] 

^./-iloijlilAJil 2xtmo 1 ■ m i rr 1 • c m" 2 s 2 64 nmo 1 -mi 
n-i-cm^,7nfy£iSAIi5. 9S'cm-2, 131mS ■ cm"', /Dhyfi 
#ftB{45. 4S • cm-2 s 1 1 9mS • cm-'tiboit. 

[0366] 

[HftWl9] X;P*WtTP5 0PEEK 
[ft35] 
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[0367] 

*X/^y^°UV-c7)^ti5V^T, 4, 4'- (9H-7/^l/y-9-^ f Ur> 
) t*X7x/-/l'3 5g£4, 4' -ytFn^fyfb77x-;W?y3 5g(:^!t 
J2Wi£H509 1 1 t R«t tT . 13SA ( e 1 4 ) TP50PEEK Sr^Jt t 

, ^^w^l his, ifi«aES^*«fSH, mTMMmmmi'mmmtvz 

[0368] 

£fz. #^il/tX;^ytTP50PEEK(l X;^y^»^S2. 2mmo 1/g 

Rwl&9 5Si%, Rw2ii74ll%, WnfiiO. 37X'foitz. 
[0369] 

/IoSji*A{42 2/xmo 1 ■ m i nr 1 • cm" 2 . 44 0 nmo 1 ■ m i n 
-i • cm-i, 7°nbyg^JSA(46. OS -cm- 2 . 1 2 OmS ■ cr'Ttoft. 

m^cr)ftmm$®£.±% it. 

[0370] 

^mmm^m^mmMm^mmifzmEAn, -i-y^y inmzm&htzM. 

EA (JtSSWl) iOtftf) (mW/cm')tl. 9fg, x*/l*af-§S (Wh)T2. 5 
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[0371] 

[ H»J. 2 o ] xju* yitr P 5 0 PEEK 

1 9 h |3Mj|fc: L^f^X;!/* y^T P50PEEKJ, N, N - ^ f-^T-fe h 

MJf2 3 0/xmT'l> , 9. tefe^B^^^-C* ^ £ . 
Rwl«68IlXtft-3fc. 
[0372] 

t/t. *9 J— ;WS3iMA{i:l 5/xmo 1 'mi n" 1 • cr ! , 345nmol - mi 
n" 1 • cm" 1 . rnhy©SftAli6. 6S • cm" 2 . 1 5 2m S • c nr i „ 7°P h yfs 
»JSB{46. OS -cm" 2 . 1 3 8mS ■ cm-'t*oft. 

"7-7-r^y" 1 17CJt^ Tnbyfe«tt^J:V'»«W^ii. 

5&»ofc. 

[0373] 

[£ttfi2 1] XM>ftFL50R50PEEK 
HK36J 
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[0374] 

*x>i*yit7i!y?-<o£mz55^T . bb'o^yyi i g£i/y>y/-/n 1 gt; 
frifcjmjsatw 1 1 1 nniz lx , jjb* ( e 1 5 > -c^s^s f l-5 0 r 5 0 p e 

mmxm^tz, 

[0375] 

£tz. %t>tirzX)Vfc>HF L 50R50PEE Ktt. X;l^yKS^S 1 . 9 mm o 
Rwl(46 5Mfi%. Rw2J45 5fift%, WnffiO. 4 5t!5ofc. 
[0376] 

^^y-;Wijil:A{43 4//mo 1 ■ m i rr 1 ■ cm" 2 , 27 2 nmo 1 -mi 
n-i ■ cm:i, To hyfci^AiiS . 1 S ■ cm" 2 . 4 lmS • cr 1 ?*-)*. 

"^-7^y" l l7Wt<. rnhyfs«tt{i{5aWC\ amsSWttfcWu 
[0377] 

*HffiM^S^m»«M*ffifflL7tMEA{4. "i-y^y" 1 1 7BS£ffifflU;M 
EA (JH8W1 ) iDffiTJ (mW/cm 2 )Tl . 5fg. X+jWfHS* (Wh)Tl. 8 

[0378] 

[HSSM2 2] X;14yftFL50R50PEEK 

H«2 lTl#fcX;P*y-fCFL5 0R5 0PEEK^. N, N - ^ f-^T-te h 7 3 
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JKU:. 

mhtitmi. mm 5 oumxh 0 . m^wcom&mxfo^tz. 

Rw 1 (46 0 MMXXfo -a tz . 
[0379] 

S— ;HSiMA{44 0/zmo 1 ■ m i rr 1 • cnr 2 . 1 0 0 0 nmo 1 • m 
i n-i ■ cm-i, rnhMS#^A(45. OS ■ cm"*. 1 24mS • cr', Toby 
{e^SB{44. 5S-cnr\ 1 1 3mS ■ cm-'t^fc. 

[0380] 

[$0fcWf2 3] X;P*WbFL5 0BPA5 0PEEK 
[ft37] 
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[0381] 

*X)V*>ttX x )V-V>%®JZte\^X . tt«a*/yilg£2, 2-b'X(4-bK 
p^i/7i^H Tn^°y2 3 g^^^^M^ffl^Jl 1 tnUfcLX. ±fK ( e 1 
6) T'^£*l&FL5 0BPA5 0PEEK££j£U:. 
[0382] 

#^fL/t*X^y^U-?-(i, S*¥*^M2 5J5X*fo~o1z. 

%L>tl1z2.JVTb >{IF L50BPA50PE EK!1 Z/VfcyW&&8i 1 ■ 8 mm o 1 
/gXfoitz* 

ftbtuzffli. m-2 iQurnxM. mmmamtemxh-itz. 

Rwl(462fi«%. Rw2(454Sft%. WnfttO. 4 8t*-J)t. 
[0383] 

ttz. S—JVMlk£AlZ3 8umo 1 ■ mi n" 1 • cm" 2 . 798nmo 1 • mi 
n- 1 ■ cm" 1 . Tuhy&M&A&5. 5S-cnr 2 . 1 1 6m S • c nr 1 Xfo^tz. 

-i-7 4*y" 1 1 7)1 ammi ) ^t^m^nx^-^-mmmm^K. * 

[0384] 

^ffiM^^mw^M^ffifflt^MEAii:. "+7<*y" lnmmtizm 

EA (JfcRWl) iOai* (mW/cm 2 )T'l. 2fg. x*;l^HSS (Wh)T'l. 5 
[0385] 

[£»092 4] X;V*yftFL50BPA50PEEK 

f-^T-fe hTS FMi LT#9Xfflg±fcMt*U 1 0 0*Cfc"C 3B*|SB6ftU » 

MJ¥2 1 Ojum-C*0, ifelHlWitelt^oft. 
Rwl(±6 ltUfCiofc. 
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[0386] 

^^/-/Hiii*A{i4 0//mo 1 ■ mi n" 1 • cm" 2 . 84 0nmo 1 • m i 
ri" 1 ■ cm- 1 , Tuh>im&Al±6. IS -cm- 2 . 1 2 7m S ■ c nr 1 . 7°n hy& 
mmBH5. 5S-cm-2, 1 1 6 mS ■ c m-iTfcofc. 

[0387] 

[H»J2 5] X;^WbFL5 0BF5 0PEEK 
[ft38] 
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[0388] 

*X JWCfcK U -7-<^jSfct5 V , t F ndr 7 y 1 1 g 2 , 2 - t*X ( 4 - 1 F 
nJfi/7i-/H -1. 1, 1, 3, 3, 3-^Mf7;M-n:mKy3 4 gtc*»ifcia 

mmmmi ltmiztx. jje* (e 17) •c*§#i*fl5obf5opeek* 

[0389] 

# t >"fbK V v-(± , MM^^FA 1 3 77 tz . 

#^^7,;l/^y-ftFL5 0BF5 0PEEKtt. X/WjfcyKg$JK2. 2mm 
o l/gtifeofc. 

ftfcflfcKW:, ffiJf 1 8 0 /x mtft 0 . gUSSfeSB^fOieR^fllTfcofc. 

Rwlii84ll% < Rw2l±6 81i%, WnfiiO. 4 0tft-3fc. 
[0390] 

X^y-ZloSjiMAtel 9/xmo 1 ■ m i rr 1 • cm" 2 . 34 2 nmo 1 ■ m i 
n-i • cm" 1 . 7°Dby^^A(±6. OS -cm" 2 . 1 0 8m S ■ c m"> Xfo-oiz. 

[0391] 

2^S6WO^F«!f«J8^ffiffllx!tMEA(i, "^7-f^y" 1 17jS*ffifflUfeM 
EA (JH8W1 ) iOJiJ* (mW/cm 2 )T"2. lfg. x*/Mf-§:t (Wh)T3. 0 

[0392] 

[H»J26] ^W?yftFL50BF50PEEK 

^f^J2 5fc|5]#fcLT#^X;I/^y'ftFL5 0BF5 0PEEKS:. N , N-a^f- 
/l/T-fe bTS MMJ: LT#7X»LB;M£7iJ U 1 0 OTJfcT 3ISISMSIU ^ 

**fc*ifcjwi, Jis 2 3 o jum-c* *) . mmmcommmxh-otz, 

RwU±6 5li%t*ofc. 
[0393] 

£tz. *9 J~ ;lotai!SA(i2 0^mo 1 ■ m i n" 1 ■ cm" 2 . 4 6 0 nmo 1 -mi 
n" 1 ■ cm-i, 7°nhyfK#SAi±6. 1 S • cm" 2 . 1 39mS ■ cm" 1 . Tnhyfe 
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mmBH5. 5S-cm-2. 1 2 7mS • cm-'t^. 

"1-7 4 l i7tJt^ rnhyfe»tt^J;lAM3i»rttfcffiix. *fc^R«*<o 
[0394] ; 

C^JfiPJ2 7 3 XMyftFL5 0PH5 0PEEK 
[ft39] 
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[0395] 

*X^.>"(bKU*e-^jSfctJV^T, t b'ndfy^l 1 g£r4, 4' - (l-7x- 
;Hfyf» brx7xy-^2 9gt*»i.fc£B««iatWl 1 fcR«fc:LT. UE* ( 
e 18) -C'^$ftl>FL5 0PH5 0PEEK£-£j£U Sfe(C^;W«yft» MM. 

[0396] 

»fe*lfc^;W^>"(fcFL50PH50PE,EKIi, XJW* ygSKftK 2 . Omm 
o l/gT&ofc. 

Rwl(i80**%. Rw21i66Sft%. WnftiO. 4 0t^ft. 
[0397] 

*>fc, p<^y-;WS5ifiA«2 3^mo 1 ■rain" 1 ' cm" 2 . 483nmo 1 ■ mi 
n- 1 • cm-i. 7°nhyfK»SA(i5. 5S-cm- 2 . 1 1 6 m S ■ c nr ' X'fo^tz. 

[0398] 

*HftM^ft^m»®H&ffifflt7tMEA(i. 117JK&tefflLfcM 
EA (JtKKPJl) i DHi^ (mW/cm')tl. 8fg s X*;WMS* (Wh)T'2. 2 

[0399] 

[3S*0!2 8] X^y-ftFL50PH50PEEK 

»fi^lJ27fc|SiafcLT#^X;^WkFL50PH50PEEKS:, N, N-5/*f- 

ft&futjffili. BUS 2 4 0 u mTh 9 . *tf^«0**3:lBr*-3fc. 
Rwll±6 6S*%"C*ofc. 
[0400] 

Sit, *:?/-;H®S*A«:l 2jumo 1 ■ m i n 1 ■ cm" 2 . 288nmo 1 • m i 
n-i • cm-i. ?Uh>fcm&Al&6. 1 S ■ cm" 2 . 14 5mS • cm-». Tohyfg 
gffiBJ45. 8S-cm- 2 . 13 2mS ■ cm-»t*")ft. 

[0401] 
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CHiSM2 9] *;W?y<ffcFL5 0PHQ5 0PEEK 
[fc40] 
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[0402] 

9 gt36»iifeJ2»MaWtW 1 1 b mmz t/C, JJES ( e l 9 ) -C^fl* FL50PH 
Q5 0PEEK*-&j£U SfcfcxyUfcyft, SSR. B«8«£titf>fBKL iSiBTOI* 

[0403] 

tit. #6*lfc>0W?>"(tFL5 0PHQ5 0PEEKtt, X;l/*y^S^E2. 2m 
mo 1 /gX'fo-oit. 

Rwli486Sa%, Rw2te6 6SM%. WnfteO. 4 0t*oft. 

f»&*ifc)W4, Rff 1 7 o jum-Cft 0 , aaMBWft^BR&JR-Cftofc. 
[0404] 

tit. S—JWBSUkMt2 ljumo 1 ■ m i n- 1 • cm-2. 3 57 nmo 1 -mi 
n-i'cm-^TnbygilAiie. OS-cm-2, i02mS ■ cm-iffcofc. 

[0405] 

*nwjco«^«?wR^ffifflt^MEA(±. --^m^" lnmzmmutm 

EA (JtSRMl ) iOtftfJ (mW/cm«)tl. 91%. X*/M?H£* (Wh)T2. 9 
[0406] 

[HSSPJ30] X/^WtFL50PHQ50PEEK 

HffiM29fc|3]«tLT#^;^y^FL50PHQ50PEEKS:. N, N-^ 

^r-febrs Flit ix#5zmR±£.ffimifii. 1 o cccr 3i&HBBiU # 
®t>tdzmi* Rff 2 o o jumx-h o . *eaB8<o§BR4irc*-9fc. 

Rwlli6 7li%tfe-5^. 
[0407] 

tit. ^^7-;I/^3iMA«2 0/xmo 1 ■ mi n" 1 ■ cm~\ 400nmo 1 • mi 
n-i ■ crnri, 7° U h MS^SAtt 5 . 5S • cm" 2 , 1 1 OmS • cur 1 . TobyfS 
»KBtt5. OS-cm-2. lOOmS-cm-^lt. 

"■j-y^y" 1 1 7fcJ£^ TnbyfsattfciVWfjIBftt^ii. £fcTOK*<o 

J&»r>fc. 

[0408] 

[SHIW3 1] ^*WkFL5 0PEES 
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[0409] 

%X)V*yiU^)^-<n^mz&^x , 4, 4' -y7^n\yy"7xyy4 4gJ 
fx (4-7;Wa7x-;H xMysi gtefrifciaWiSUiWl 1 fcRWfcLTs 
±S*(e : 2 0) 7*5*14 FL5 0 PEE Sfc^jftU Z blZAArtyft.. WR. H« 

[0410] 

#^XMyftFL5 0PEES!l . 7mmo 1/g 

Rwl{i6 5fi*%, Rw2(i52li%, WnfliO. Sltfcofc. 
[0411] 

;W©Sl:Ati:3 5 //mo 1 • m i ir 1 ■ cm" 2 , 4 2 0 nmo 1 -mi 
rr 1 ■ cmri, 7°D hy{£>fJgAli:6 . OS • cm" 2 , 7 2mS • cr't'^t. 

[0412] 

EA (JfcKWl ) iOtti* (mW/cm 2 )Tl . X*;HM&t (Wh)tl. 8 

mm&fii* mtitztmit^Lx^tz, 

[0413] 

2 ] ZfrftyfoF L 5 0 P E E S 
miSM3'l tnmiiZLXftt:ZJ\rti>tt.FL50PEES%^ N, H-*J*+jUT±h 
T S K $ft LT #5 *£8Ltfc«8^ft L, 1 0 0 °ClzX 3 BSRMi t . 'MM* Ufc* L 

#^^«±. m2 5 oumx-h *) . mmwnm&mxh^fz. 

Rwlli6 0li%t*-3'fc. 
[0414] 

;loiiSMA{i:4 2/xmo 1 • m i n" 1 • cnr 2 N 1 0 5 0 nmo 1 ■ m 
i n-i ■ cm-i s 7°n b y|5#SA(4 5 . 5S • cm" 2 . 138mS • cirri. 7'nfy 
mmmBH5. OS- cm" 2 . ^SmS-cr 1 ^. 

[0415] 

[HISPJ 3 3 ] yftFL50PEPO 
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[ft42] 
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[0416] 

t** (4-7;wo7x-;h 7x-w77 -f 3 gizfrifcwmmmm 

1 1 fcPHKtdbT. JJE* (e2 1 ) -C^$*l£FL5 0PEPO££j*U § ^fcX/W 
*XL MIL Jmffi«£ft^lL S^€S?«SM«^-f«^t^ffo^„ 
[0417] 

4fc, #^tL^X;l/*WCFL5 0PEPO{i, X)l*ymmmm2. 2mmol/g 

Rwl{48 5**%, Rw2!i6 5li%, WnfiiO. 4 8tfcoft. 
[0418] 

Sfc* ^^/-«iAa2Umo 1 ■min-i'cra-i, 357 nmo 1 -mi 
n 1 ■ cm 1 . 7nbyfe#lA(i5. 9 S ■ c m -\ 1 0 Om S ■ cm 'tfc^:. 

[0419] 

EA (ibttWD iOiitt (mW/cm«)tl. 9ffi, x*/l^-g* (Wh)t2. 8 
[0420] 

[9EtfeN3 4] X;k*yjtFL50PEPO 

HSfiflJ3 3t|ll#tLT#^X;^y-ftFL5 0PEPO?:. N, N - 5^ tf-JPT-fc J* 

75 mm.t ixtfjzmikicfflmtGL. 1 o ox;fcT3i?ria$ss*u ?§$§ti&*l 

Rwl(±6 lfi*%?»ofc. 
[0421] 

4fc, ^^y-;t/^3iMA(±2 0/imo 1 ■lin-'-cm-', 4 2 0 nmo 1 -mi 
n- 1 ■ cm' 1 , 7X3h>G&&A\i5. 5S • cm" 2 . 1 1 6mS ■ cm" 1 . TuYVB. 
*SB{45. OS-cm' 2 , 10 5mS • cm-'T^-t. 

"i-y^y ii7Wb<. 7uh>&m^zwfflfflfoMtti* ttz^wm 

[0422] 

[HSM3 5] XM?yftFL50CF50PEEK 
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[0423] 

*x;^Ht3KUv-^^tt5^T. bb'n^yyi 1 g£4, 4'- (9H-7^ 
fcIS|«£LT. ±IB^ (e2 2) T'*£tl-g>FL5 0CP5 0PEEKS:£jj!iU $ 

[0424] 

ttz, #£ft£:*;W;>fLFL5 0CF5 0PEEK{J:. ^*yK»^K2. 2mm 

o 

# Wcna. Mif i s o m mx*$> d . ®m&ww<vmmm?hitz. 

Rwl{i84*M%. Rw2(i69SM%. WnfliO. 4 5t^. 
[0425] 

^^y-/PSjil;A{i:2 4^mo 1 • m i n" 1 • cm" 2 , 4 3 2 nmo 1 -mi 
n-i ■ cm-i s rvhymmmAm. 2S-cnr 2 . 112mS-cm-i?*-jft. 

[0426] 

EA UkMMl) iDtttf) (mW/cm')?2. Ofif. X*;Wf-gJI (Wh)t2. 5 
[0427] 

[^«093 6 ] mm^mttz^j^yitF l 5 0 peek 

mmmi l fc|I3«fcLT#fc*/l'ifc:'ftFL 5 0 PEEKcDffifc, LT. X 

U T t-Al|ft«I ( Sfr^ ^T-^'ttM^ jlT hnyEBC300-60 
) * m 1 Tg«»eimT, 3 0 0 k G y WigftfclSat Ltz . 
[0428] 

Rwlfi86fi:t%. Rw2(i68fift%. WnfliO. 4 2T*ofc. 
ttz. ^^y~)VW&M.Altl 7 umo 1 ■ m i n 1 • cm" 2 . 3 2 3 nmo 1 -mi 
n" 1 • cm-i, 7nhy&m&A\i4. 5S • cm" 2 . 86mS ■ cm-'t*-jfc. 
"i-7<*>" 1 17fcifc*, Klifitft- JtW«P»t^^^ 

fc. 

[0429] 

*H»JcO^^«»«Jl^ffifflt^MEA{i. "^7>f*y" 117R*ttHU:M 
EA (Jt»Jl) iDffi^ (mW/cm«)tl. 8fl§k X*7HfHMt (Wh)T2. 8 

[0430] 

[Jt«W5] FL50PEEK 
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RwlttOfi*%T*-?fc. 

M¥{^9 0^mT•'^) , ), ^^y-zWiiHIAJiO^mo 1 ■ mi n 1 • cm" 2 . Onm 
o 1 ■ mi n" 1 ■ cm" 1 . 7°n b y&MBUti±0 S • cm" 2 . OmS ■ cm-'Tj)»). 7° 

[0431] 

[ JtiRUf 6 ] V» U x-r/l^ b > 

[^44] 




(f 1) 



#H2 0 0 2 - 2 2 6 5 7 5^fg^HSW4iai4^&-C^ ( f 1 ) OtfUx-rrt' 
^*y|tt»*lil. 5mmol/gt**)> Sft 

7vhy&m&* ^^y-JVmm&, Rwl, Rw2. WnffcitfMEA^fP 

[0433] 

[Jt«W'7 ] xMyft*'Jx-f/^ b y 

UtA5] 



(f 2) 




[0434] 

#H2 0 02-52463 l*&m<DWl 9&£VM2 4\,Ztm<VMkX~£ ( f 2 ) *> 
jtfyx-T^b^X^W^^JKLfc. Xl^yllfSlil. 8mmol/g 
■C* 0 . SMW^Mfi 1 87TC*-3fc. 
[0435] 

tfjxmLkiizffimpfiL. i o oxjkt 2 mmMmtmixmrnm^ifi. 

%hfitzm\i. WMl 0 1 jumtiO, HHfi3«B«3S«fO:«rc*-3fc. 
Rwl!i5lM%, Rw2(418fifi%. WnfiiO. 4 3Tftofc. 
[0436] 

X?7— ;HSjIAA{49 5jumo 1 ■ m i n" 1 ■ cm" 2 . 9 6 0 nmo 1 • m i 
n-i • cm-i. 7uVy\mmMt4. 8S • cm" 2 . 48mS ■ cr'?*ift. 

"^7^y" 1 1 7fctt^ ifilltt^^ ifc^Rfefooa*** "^7^y" 
1 1 7 bmmmT'foitz. 

[0437] 
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(i?vWJ* 3,3' -xx;i^*-h-4, 4' -^7;^D^yy'7xyyw^ 

) 

[ft46] 
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[0438] 

4, 4' - : J?)V*XlKyy7*;yi 09. 1 gSr^SSEK ( 50%SO 3 ) 150 
mLt, 10 01Cri0hRi68*t. *Ott. ^Qrt+fc^l/fO&AU NaOH 
•C+ftLfc&s Afi2 0 0g*Jlli-&fi!t*S:tfeieS*t. ^ftfcifcl&SriFS'JU x?/ 
-/WKIItSSfaL, JJE* ( e 2 3 ) "CSSfli^VS*^ 3,3' -2>X;W?* 
-b-4, 4' -y^/^n^yv^xyy&llfc. (WMl 8 1 g. JR*86%) . 
[0439] 

[^»J37] y-ftF L50BF50PEEK 

Hb47j 



(e 2 4) 




[0440] 

mi% ] J*7J±6. 9g, 2, 2-t'X(4-hKD=ify7x^)-l, 1, 1, 3, 
3, 3-Mt7Mn7°nA-y6. 7g. 4, 4'- ( 9H-7;Wl/y-9->( "Jf 
y) t'X7i7-;P7. og, iUtM, 4'-y7;^a<yy'7x7y4. 4g. 
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£V±m-£$mi?ffiz : JV iS^^ 3,3' -y'x/W^-b-4, 4' -y'7/M-n 
<yy'7xyy8. 4g^fflut, N-^f-zPtrnu (nmp) i90°cca^- 
*ft~>tz« %mcD7k~cmifcfz>z.t'c-mmm\ ±s&£ (e24) -cssiisx/i^y 

-ffcFL50BF50PEEK£#£. 
[0441] 

#^il^a;^y^F L 5 0 B F 5 OPEEK«X;l/*y»Iil TtMfttifX 9 1 
. 7mmo 1/g. ai¥%ft^:t2 97re£>o£. 
[0442] 

StfXfWmT. 2 0 0-3 0 0°CiT 1 WtlSU 3 0 0*CC 1 OftHMtt-. 

^•«iLtf, iN««c3Hiaia±i3aiL-crnhywiufcaK 

Rwlii98Si%, Rw2(i8 0Ii%, WnftiO. 34tft-jfc. 

# 6 i o 2 At mTS> d . fflimmicr)m®&mx'$> -> iz . 

[0443] 

^^y-;HSjSMA{i:l 2/zmo 1 • mi n" 1 • cm-*, 1 22nmo 1 ■ m i 
n-i-cm-^TnfyfeiSAIie. IS- cm" 2 . 6 2mS-cm-iffc-3fc. 

[0444] 

E A (itWJl) (mW/cm2)f 2. Hg. x^/WF-g* (Wh)T3. 0 

[0445] 

[HJSM3 8] 
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(e 2 5) 




2, 2-b*X (4-hHPdf^7x-;P) -1, 1, 1, 3, 3, 3— *v3Mf7;Wn 
7nA*y6. 7gS:4, 4'- (9H-7Ml/y-9-<yf» t'J* (2-^f-/P7 
7 . 6 gt*»^.fcJ^MiHitW3 7 ilsl^tLT. ±IB^ ( e 2 5 ) 

[0447] 

#ii^y?-mMy»Slil .. 6mmo 1/g. ft*¥%#^*2 27TC 

RwH±8 3S*%. Rw2(470lt»%. WnfiiO. 4 5"C*ofc. 
[0448] 

;loijI*A{±l 3wmo 1 ■ m i n" 1 ■ cm" 2 . 1 24 nmo 1 ■ m i 
n-i ■ cm-K 7vhy&»BiA\Z5. 9S ■ cm"». 56mS ■ cr't^ft. 

[0449] 
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EA (JtWJD ±9ffi7J (mW/cm2)T-2. Ofg. x^/t/^-^M (Wh)t2. 5 

[0450] 

[|SStW3 9] 
[lfc49] 



(e 2 6) 




Na0 3 S S0 3 Na 




[0451] 

2, 2-h'X (4-bHn#5/7*-;H -1, 1, 1, 3, 3, 3-^-9-7/1^-0 
7nA>6. 7g£A>f|«n^2. 2 g^i.^HiHJ)SM3 7 t IWrLT. ± 
IE* ( e 2 6 ) ^SftStf U*?-££JSU § KSffiSteflwofESL 

[0452] 

nt>tdZtfW-<F>X)VfrVWgmmil . 6mmol/g, ai¥%^il 67JT- 

Rwlf±86MS%. Rw2ii6 7li%, WnfttO. 4 3tft-}ft. 
[0453] 

Sfc. *9 J— ;lotiiftA{41 9 //mo 1 • m i n" 1 ■ cm" 2 , 18 1 nmo 1 • m i 
ri' 1 ■ cm" 1 , 7°tf h y-fS^KAte: 5 . 9S • cm" 2 , 56mS • cm-'T^ft. 

1 17fcjt^ rahy^SttUit^KHaiEBrttfcWi. £fc*8*«> 
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[0454] 

EA (JtMl ) iDftTJ (mW/cm2)T-2. Ofg. x*A*¥H1MI (Wh)T'3. 0 

[0455] 

[3SJSW4 0 ] 



(e 2 7) 




[0456] 

2, 2-t"7 (4-th'n^fy7x-/M -1 , 1, 1, 3, 3, 3-^f"7;^n 
Tn;ty6. 7g£f£flMr1\ 4,4'- ( 9 H-yjU^Uy- 9— f 'Jfy) t"X7x 
7-/1/ 7 . 0 g & 1 4 . 1 g K^fcmWiHitSW 3 7 b LT , ±IBit ( e 2 7 ) 

[0457] 

#^^.7t^UV-(iX;^y^S^JKl. 9mmo 1/g. SS^^Al 97fC*> 

Rwl(498Sa%. Rw2tt92ii%, WnfteO. 29tfc^. 
[0458] 

X?7— /lo®&*A(28;umo 1 • m i n" 1 ■ cm" 2 . 7 6 nmo 1 ■ m i ir 1 
■ cm-i. ruYy{mW.A\±5. 7S • cm" 2 . 54mS- cr'^ft. 

"^-7^y" ii7fcit^ ruvy\m^ai.^mmmmmzwn. tfz^wm 

[0459] 

*mmcom?mmmitmLfzMEA^ *>~ ii7mmmLtzm 

EA (JtRWl ) iDffiTJ (mW/cm 2 )T-2. lfg. X*/HfHgJt (Wh)t3. 0 

[0460] 

[SSKW4 l ] 
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Ut5U 

(e 2 8) 



Na0 3 S SO s Na 




[0461] 

2, 2-t*X (4-t Kn^r^7x^) -1 , 1, 1, 3, 3, 3-^^7/M-n 
7D^,y6. 7g£Mmt"f. 4,4'- (9H-7;M-lxy-9— < 'Jfy) t'X7x 
y-;l/7. 0g£4, 4'- (9H-7;^Uy-9-> f Ur>) t"X (2-7x-;H 

7 x y-^2 o . i s i,zfriwj,mmmM3 i 1 mniz ix , ±m&z ( e 2 s ) x**z 

[0462] 

%t>tlfctfV ~?-l,ZX)l<*>Wm®m 1 . 8mm ol/ gl S*¥±^^M1 8/7T"& 

Rwlii9 1fi%, Rw2(i80S4%. WnfliO. 5 5tfc-5fc. 
[0463] 

X^7-/loS3H:A{il 1 //m o 1 ■ m i rr 1 • cm" 2 , 1 0 5 nmo 1 -mi 
n" 1 - cm-i, 7'Ohy£ilAli5. 8S-cm" 2 , 5 5mS • cm-'tJ)^. 

[0464] 

*HffiMcOft^«M«Ji^SfflL/iMEAi±. "7-7 ^^-y" 1 17JK£teJBU;M 
EA (JtWJl ) iOJB* (mW/cm^T'2. Ofg. X*/W?-gJI (Wh)t2. 8 

[0465] 

[H»J4 2] 
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Ut52] 



(e 2 9) 




[0466] 

4, 4'- ( 9H-7;ktl/y~9--f Ur>) f'X 7x7-/1/ 7. Og§:4, 4'- ( 
9H-7;^^y-9--f Ur>) t"7, (2-7x-^7x/-;l/) 10. Og, 

tzw\-\±mtm\3 7tnwz ix, ±m& ( e 2 9 ) T-*$ti§*°y ^-&£)&u § & 

[0467] 

%t>iltz^)~?~\i*)\>*yMW$m ■ 8mmo 1/g. SM¥%^ft2 077T-S) 

RwU£8 8S*%. Rw2(i82*M%. WnfliO. SOTftofc. 
[0468] 

777— /Wj83!SA(48/imo 1 ■ m i n" 1 ■ cm" 2 . 7 6 nmo 1 • m i rr 1 
■ cm-i. 7°nbyg»jgA{45. 7S-cm-2. 54mS • cm-'t^fc. 

[0469] 

EA (&MM1) iDfflTJ (mW/cmOTl. 9fg. X*A^H£t (Wh)t2. 5 
[0470] 

[H»J4 3 ] iWfflaB«Lfc^*yftF L 5 0 PEEK 

mmm 1 2 1 n&£ xkf lsopee kcomc %m%mt lx . 

X>JTt'-AM«mHSJ^S ( B«'W ^-y»iThoyE B C 3 0 0 - 6 
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o ) zm-oxmmmm%T. 3 o o k g y comMzms itz. 

Rwl{±6 8a*%T&-3fv!. 
[0471] : 

ttz. J-)Vm&M.A\&l O/imo 1 ■ mi n"i ■ cnr* s 1 90 nmo 1 -mi 
n" 1 - cm- 1 , 7°nhyf5«JSA(45. OS ■ cm" 2 . 9 4mS • cm" 1 , 7°Phyfe» 
JSBi±4. 5S • cm" 2 . 8 6mS • cm-'tfcot 

"7-7 ^y" 117Wb<. »«®rttfcfS*U ££^k^W*# 
[0472] 
[HSSM4 4 ] 

|>xf-l/ U 3 -/I^'* ? ? >J 1/- h 6 g , m?LMT'fo h rn tf !✓ y%- bSr 6 

g , mmmixhi 2,2' -rvtr y^fn- h u/uo . 0 5 g 

[0473] 

m& 5mmt3 0 c mX 3 0 c mlM *<a#5*ffi2ft£*<O|g|fii#0 . 2mmfcft|> 

rn'otauz. 

iWil!-90^mT*-3fc. 
[0474] 

(«*H=«MtBHI:) 

/W? yK£Sfc!ra t 1 , 2 - v ? n ni * y 3 0 ^saaf Lfcft. JK 9 Hi U * * / 
-/P-Cl, 2-y'?nux?y£}5t#U S6fcilHWK^t*44t^U ?WHF 

ywmtfmix&t). mm^*y&mmxziix\^c\tfim%.xztz» 

[0475] 

2KO^«^nX*W& "POLYFLON PTFE D-l" (R) 
yHWm^m) WIIL, 3 8 0°CT«tffl7j<»^ffo^„ 

mifzmwmtvxmtlz. T-ti-uyyy-y^Agt "polyflon ptfe 

D-l" 4g, *1 Ogj&^&SftiCifcfrMlU 380°CT«U «ffi£*f£fBK 
Lfc. 
[0476] 

idis<7)«««±c ptimx-tfyt "1-7 i*y" mwitfrt>%:h$ 
v-vmmmmMzwxL. mmix, tv-vmrnimuz, 
iMixMMzmfiTnmmmit. T/-mwt%v~vmmtxjmi. 9o°c3 
o ftmmrvx-th z. b tism&* (mea) Lfc . 

[0477] 

( ft»ft«Wlt*ofS ) 

ft^*lfcMEA*Xl^^hn^4ti!-fe;WC-fe>y bU T^- MBit 3 0Sft%-*?7 
HSt094 4OlS4H 1 WB«JR*ffifflUfcMEA<O^ "7^7 ^y" 1 1 7ffi*«JEL, 
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fcMEAJDatfJ (mW/cm 2 ) T'l. 9fg„ x^'-§i (Wh)T'3 . OfgcOff^ 

[0478] 

[3S*W4 5~5 3] 

**KOfc4s0fc:3Q5Lfc£M««atW4 4i:H«tL-t:s #*#m%?)fBtL 

fc. 

i»J4 4- 5 3 CO. #**MiJ£fcOffii#«)rtiR££ 1 CiS*. 
[0479] 
[HI] : 











mm 




St/CHM = 13/9 


1G=6 


PC=6 




St/AN/CHM = 1 3/7/5 


DVB =3 


PC=6 




St/AN/CHM = 1 3/3/9 


DVB=3 


PC=6 


HM47 


St/CHM = 12/9 


DVB=4 


PC=4 


W48 


St/CHM = 11/9 


1G/BPEFA=4/2 


NE=3 


£»49 


St/CHM = 11/9 


DVB/BPEFA=2/1 


PC=3 


*«S«50 


St/1 7F/CHM - 1 0/8/6 


DVB=4 


TMB=3 




St/ 1 7F/CHM = 1 0/7/6 


1G=7 


PC=3 


H»52 


St/CHM = 14/8 


1G=6 


TOP =6 


»53 


St/CHM = 15/10 


1G=3 


GBL=6 



[0480] 

st : x*v> 

CHM: S b* 

AN: T.?!;n— MJ/P 

17F: 1H, 1H, 2H, 2H-^f*7Wnfy;l'7? , JWb 

DVB : yt^/Ky^'y 

1G: x^i/y^U3-;l/i>X^^Ul/-h 

BPEFL : t'X7x 7 yi^ 7-/1^7 /M"l/ > VT9 U P - b 

PC : TDt°l/y#-*'*-h 

NE : -hnx^y 

TOP: VymhV*?*ll> 

TMB : >'J^f/Ky-fe> 

GBL: r -7"fD7?hy 

^»J4 4-5 3fcJrb»Jt^fFI»Sm&^2, ^3fcij?t. 

[0481] 
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*2 







Rwl 

(%) 


Wnf 






»(%) 




o 


54. 9 


0.333 


38. 1 


<10 


90 


HSB0II45 


o 


24. 0 


0.85 


35. 5 


<10 


91 




0 


33. 3 


0.133 


35.. 0 


<10 


90 


m®47 


o 


42. 5 


0.171 


34. 9 


<10 


91 




o 


50. 1 


0.215 


34. 1 


<10 


90 


mm*9 


o 


59. 7 


0.257 


32. 5 


<10 


90 


mmmo 


o 


71. 5 


0.300 


28. 6 


<10 


85 


mmsi 


o 


79. 5 


0.345 


25. 6 


<10 


75 




o 


50. 9 


0.516 


39. 9 


<10 


89 


3W153 


o 


72. 3 


0.711 


40. 2 


<10 


90 




X 


67. 6 


0.579 


61 


600 


&m 




X 


49 


0.18 


15. 9 




85 



[0482] 
[fS3] 

<S3 





(S-crrf 2 ) 


(mS-crn -1 ) 


(jUmoI'mirT'-cm" 2 ) 


(nmol'min" 1 'cm" 1 ) 


mm®** 


7. 0 


140. 0 


29. 05 


581 




7. 2 


144. 0 


22. 55 


451 


*I«46 


6. 77 


135. 4 


21. 1 


422 


**«47 


7. 25 


145. 0 


19. 9 


398 




6. 07 


121. 3 


17. 95 


359 


HW49 


5. 76 


115. 1 


16. 8 


336 




5. 66 


113. 2 


14. 45 


289 




5. 03 


100. 5 


12. 55 


251 




6. 8 


136 


35. 0 


700 


HM53 


7. 20 


143. 9 


31. 9 


638 


XK«l54 


7. 0 


140. 0 


216. 0 


4320 




5. 0 


105 


60 


1260 



[0483] 
[0484] 
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[H4] 

MA 



mmm 






Nafion117 


1 


i 




1. 9 


3. 0 




2. 0 


3. 1 


mmm47 


2. 0 


3. 3 


»0l48 


2. 1 


3. 4 




2. 1 


3. 7 


! 3Slfi#l50 


2. 2 


3. 8 




2. 2 


4. 0 




1. 9 


2. 8 




1. 8 


3. 0 



[0485] 

(wh)H "^7^yii7" ^fflU^^eM^Mra^fiiDftfLrv^. 

[0486] 

[ibWJS] 

*fc, rnbyfiBEKAttl. 5mS ■ cm-it*9WT*->fc. 
[0487] 

[WJ9] 

[0488] 

[HJSM5 4] x;^yWJ7x-l/y^yF 

(i&HA "YPX-100L" ) 100g&> ?on»A 1 0 0 0 gfcj8fl?S-£fc«. 
f«»fLW«;t?nnx;^yl ( 34mL) fc»9>-3< OSTFLfc. iiT 

sssssl 9 o °cx'&m l . wttvam ait. 

[0489] 

[*atW5 5] 

t'-^-^x^y log, yt'-;Ky-ffy5 g. 7x-^?y^ 5 H 1 0 g. M?L 
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mrnmwit La. 

[0490] 

m& 5 mmT* 3 0 c m X 3 0 c mlM XcVtfyXM 2 ttORHItf 0. 2 m m J: d 
[0491] 

^ymtmnLtzl, 2-v?nnx?y^3 0#p B 1?iifUd£. 8fc»«&&*#ttfc:2: 

s * vim l . m^mmmmna . 

[0492] 

2®ic?)mMm?uxmmz 2 0 %H7 «y^*u>i§&fcTSbk*!ui£fi : . 

07-yteM/><£2 0%£t^-#y7*5-y?#«[»t££lU *MLT««tfSr# 

mmmmmzmjiL. tmLXTs-vw&zimLt:. 

v-FWMMMmmmxL, %mLx. av-F«s*ft*Ui. 
mttbtvfcmvnmts Ty-Ynmttv-mmtximL. txmrv 
xt&zt x-mmmrib < m e a > tfWLfc. 

[0493] 

( m^tmmsmm&(nm ) 

*SM>*ufcMEA£xu? Hn^MHB-b/Wc-b-y b U TV- Kfl8fc3 

nsfiM5 5c7)S^«fli«M^i£fflL^MEAc7)^ "^-7 1 1 imzmmL 

[0494] 
[HSSM5 6] 

*a#ffljS!fti^iaBfc:t5V^, Pm^fe&7°nb°ky^-tf*-h 6 g£ 1 1 gfcfr 
^fcGWigSHsPJ 5 5 fc LT . i*#?«WMK£*tfc. 
[0495] 
C»M5 7] 

#SftfflJt^iiMt=fcv^T. ftS»tf)l*liR£. xfl/yi5g, yt-;^y-b>5 
g. S^tw^UvW 5 HI Og, HBWJT*£7n£U>o&-#*-Hfr7. 5 g 
. S£HK6»IT&4 2,2" -TVt*X>f V7"f-nxb U/K) . 2 g fc LfciaflttSBtfll 
5 5 £ |B]«£ LT % iS^«JJ?fflK£*»fc . 

ntt0i 5-5-57 eommmskzm 5 , n 6 is*-*-. 

[0496] 
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[fl5] : 





mm 

(jUm) 


SB* 

(96) 


?LS(nm) 


CS-om" 2 ) 


( mS ■ cm -1 ) 




211 


37.5 


<10 


5.69 


120.0 




208 


23.9 


<10 


5.04 


104.8 




207 


22.9 


<10 


4.96 


102.6 



[0497] 

me] 

me 













A 


(nmol ■ min-i-cm- 1 ) 


c%) 




( ju mol ■ mirr^cm-*) 






mmm s s 


37.9 


800 


90 


mmm 5 e 


32.7 


680 


90 


mmm s ? 


31.4 


650 


90 



[6498] 
[0499] 

tftC* Ji^HS. ^V3y, PDA (Portable Digital Assistance) . h"f* 
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(51)Int.C1.7 FI f-73-F (#f) 

H0 1M 8/10 H0 1M 8/10 

F^-A(##) 4J005 AA24 BD06 

4J030 BA10 BA42 BA49 BD03 BG06 CA01 CB35 CF02 CG02 

5G301 CA30 CD01 

5H026 AA06 AA08 CX04 CX05 HH00 HH04 HH05 HH06 



